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ABSTRACT

>The CORDIVEM combat simulation model requires large amounts of terrain
data for successful modelling of corps and division level processes. As of
March 1982 the terrain data was limited to the usual Fulda Gap area of the
Federal Republic of Germany (FRG). This document describes the data sources
and the methods used to develop a corps-sized European terrain data base for
the Corps - Division Evaluation Model. .
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MAIN REPORT

1. Background.

a. CORDIVEM requirements.

(1) Operational data. When purchased from BDM, the model ran - and
still runs - on hexagonal cells (hexes) of terrain data. The format of this
hex data has not been changed from that of ICOR. Each hex has a 3.57 km inner
diameter and contains stylized information on terrain roughness, cover and
lines-of-communication (LOC, roads) and hydrography (rivers). (See appendix
A.) This original hex data covers a roughly oval-shaped area centered near
Fulda with a radius of 50 to 120 km. BDM Services Corporation (the developer
of ICOR) produced this hex data by a visual analysis of 1:50,000 scale maps.

(2) Display data. Part of the evolution of CORDIVEM from ICOR has
been the grafting of display data and software from the Corps Battle Game
(CGB) effort onto the model. The display data currently being used for
demonstration is the result of patching and reformatting of some special
high-resolution digital products prepared by the Defense Mapping Agency
(DMA). The file represents an area extending 200 km in the east-west axis and
150 km in the north-south axis centered at 32UPBOO. In the display file the
data is at lOOm resolution with each point having a surface feature code
(open, forest, urban) and an elevation value. In addition to this areal data
there is a small network of roads and rivers which was digitized by CASAA
personnel (now part of CAORA) using software delivered to BOM for use in their
LOC/terrain ahalysis effort.

b. LOC/Terrain database.

.- (1) Background:

(a) Data sources. In December of 1979 CASAA (now part of CAORA)
issued a contract to BDM Services Corporation to produce a terrain data base
for the Corps Battle Game, a predecessor of CORDIVEM. Under the terms of this
contract BDM was to produce digitized terrain data, loc and hydrography nets
for virtually all of Germany. The form of this data was to match the
previously-mentioned display data. It was to be developed using DMA elevation
data, using CASAA-supplied maps, software and hardware, and the "Bundespost"
data.

(b) Bundespost data. The Bundespost data was produced by the
post office (Bundespost) of the Federal Republic of Germany. It was provided
to Electromagnetic Compatibility Analysis Center (ECAC) in 1976. ECAC
reformatted this data and forwarded a copy to TRASANA in 1979. This data
contained lOm surface feature codes and elevation data for all of FRG and was
the only large-scale terrain database available for Germany. Unfortunately,
the data contained many inconsistencies.
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(2) Areal. As part of BOM's LOC/Terrain contract the Bundespost data
was obtained from TRASANA. This data was used to represent FRG while DMA
elevation data was used for German Democratic Republic (East Germany) with no
surface feature data.

(3) Linear. The principal effort was an analysis and digitization of
the loc and hydrography network for virtually all of Germany - an area
represented by about 600 1:50,000 scale maps.

(4) Final product. The final result of this effort was a database
extending roughly 400 km east-to-west and 600 km north-to-south to be used as
the terrain database for the CBG. The shortcomings of the areal data were
recognized and it was originally intended to serve as an interim resource.
Nevertheless, this is the source used in our production of operational and
display data for CORDIVEM.

2. Method.

a. Preprocessing.

(I) Inspection. After reinspecting the areal data it was determined,
since CORDIVEM operates on the 3.57 km hex cell, that the elevation data was
accurate enough for CORDIVEM hex data use and that the surface data could be
graphically emended.

(2) Editing. The objective of editing the feature data was to ensure
that the areas of urban and forest code were in approximately the right
location and size for incorporation into the hexes; no other factors were
considered. The editing was accomplished by displaying a 20- or 40-km square
(operator's choice) on a Tektronix 4027 terminal, comparing the display to a
1:50,000 scale map and making changes to the data with a "rectangular
cookie-cutter" routine.

(3) Digitization. To fill part of the GbR void in the data base, the
urban and forested areas from 74 1:50,000 scale maps were digitized on a
Tektronix 408 system. This data was then transferred to the VAX, reformatted
and packed into the terrain data files. This data was then edited in the same
fashion as the Bundespost data.

(4) Additions. The only change to the linear data was to insert
end-nodes into the link records. (A link is a section of road or river and a
node is an end point of this section; the original links only contained a
start node with no stop.)

b. Areal data aggregation. Each hex within the area was approximated by
a circle with a radius of 2,000m (the 3.57 km hex has an inner radius of 1785m
on an outer radius of 2061m). Tallies were then made of the surface feature
codes of the data points within this circle, and average elevation and average
absolute slope were then calculated. The hex address, UTM coordinates,
average elevation, percent slope and percent open, urban and forest cover were
written to a file for further processing.
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c. Linear data aggregation.

(1) LOC-hydrography differences. While the loc and hydrography nets
are similar, they differ in function. The same is true of their more abstract
representation in the hex data: the loc provides, and the hydrography impedes
access from one area to another. Thus, slightly different algorithms were
used for aggregating each type of data into the hex format.

(2) LOC. The road net was processed by link records. If the
terminal nodes of a link were in adjacent hexes, then this connectivity was
recorded in the common side of both hexes and the next link was accessed. If
not, then the first subnode (essentially a subnode is a curve in the link) was
accessed. If the initial node and this subnode were in adjacent hexes, then
this was recorded as a hex connectivity; the subnode was then regarded as the
initial node whether in the same or adjacent hex and the process iterated to
completion. (The case where the subnode was in a nonadjacent hex indicated an
error in the source data.)

(3) Hydrography. In converting the hydrography to hex data, each
link was inspected subnode-by-subnode so that it could be approximated by hex
sides.

(4) Postprocessing. In both cases the source network and the
resulting hex data were graphically displayed on a Tektronix 4027 terminal for
interactive correction. A subjective judgment is that less than 5 percent of
the hex data was changed, so that even without editing the data would probably
have been acceptable.

3. Results.

a. Extent. The area represented by the resulting data base is
app ..imately square, it is centered at 32UNCO0 and extends 400 km along each
axis.

b. Format.

(1) Hex. The hex data is in a file indexed by hex address and UTM
coordinates of the hex center; a user can extract a desired rectangular
portion in the CORDIVEM input format by'running the provided routine 'HEXOUT.-

(2) Display. Each 10 km square of areal data is stored in a file
indexed by the UllM coordinate of its southwest corner (i.e., 32UNC45). The
linear data is as provided by BDM except that the end node coordinates have
been substituted for the seldom-used route numbers (the original data is still
available).

3
....................... .
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APPENDIX A. Data Structure and Access Methods

1. Hex Data.

a. Location. The hex data is stored in the file HEXTERR.DAT in the
save-set HEX. BCK on tape #817 in the CGF tape library.

b. File structure. HEXTERR.DAT is an indexed sequential file. The
primary index being the hex address with two secondary indices - the UTM
coordinates of the hex center.

c. Record structure. Each record contains 7 1*4 words as follows: hex
address, easting and northing of the hexcenter (UlN), average elevation,
connectivity codes, river codes and surface feature codes. The hex address is
the external form; the easting, the northing and the average elevation are in
meters; the connectivity and river codes are packed in descending order of
sides (i.e., from side 6 to side 1); and the surface feature codes are packed
in the order: urbanization, forestation, roughness.

d. Access methods.

(1) A CORDIVEM input file for a selected rectangular area can be
obtained by running the routine HEXDUT, which is also in HEX.BCK.

(2) To access the file HEXTERR.DAT from a user-written routine, the
file should be opened with:

STATUS = 'OLD'
ORG = 'INDEXED'
ACCESS = 'KEYED'
RECL = 7
RECORDTYPE = 'FIXED'
FORM 'UNFORMATTED'
KEY (1:4:INTEGER, 5:8:INTEGER,9:12:INTEGER)
SHARED, READONLY

Alternately, the programer can include 'HEXDAT.TYP' and 'HEXTERR.OPN' from the

terrain text library on DBO: of the CGF Vax.

2. Areal data.

a. Location. Each 10 km square of surface/elevation data occupies one
file in sav-set 32UDAT.BCK on tape 818 in the CGF library.

b. File structure. Each file contains one 20,000-byte record.

c. Record structure. Each record contains 10,000 1*2 words representing
the lOOm grid for the given 10 X 10 km area, written columnwise. The data for
each point is packed as elevation* 8 + feature code.

A-l
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d. Access methods. The required open statement is "OPEN (UNIT=LU,FILE=
fname)" where "LU" and "fname" are the logical unit and name of the file. The
required read statement is just "READ(LU) A" where A is a 100 X 100 1*2
array. If the data is placed into a 400 X 400 array (to represent a 40 km
square) then the functions IOJDE and IELV from the TERRAIN library may be used.

3. Linear data.

a. Location. Copies of the linear databases produced by BDM are on tape
#820 in save-set VECTOR. BCK in the CGF tape library.

b. File and record structure. The following description was obtained
from BDM as a clarification of their documentation. The only change here from
the origina-1 documentation is that word 4 of the link record contains the y,
x, coordinates of the terminus of that link.

Supplementary Notes on the Loc Data Base

These notes are intended to clarify and expand upon the technical
description of the data base which was previously delivered. Questions
concerning physical and logical record sizes and record structures have been
specifically addressed along with a few other items which were thought to be
of interest.

DATA BASE COORDINATES

Throughout the Loc-Terrain data base the rectangular coordinates of points
are specified in 20 meter units offset from an easting of 90 (500,000) (the
central meridian of UMi zone 32) and a northing of 5,600,000 meters (relative
to the equator). This implies that MGR coordinates are easily converted to
data base coordinates by a simple offset and division by 20, provided that the
point in question is within UTM zone 32. For points outside of this zone, the
procedure used in generating the data was to translate the given UTM
designation to GEOREF (Lat/long) and then convert back to UTM coordinates
relative to zone 32. The routines necessary to accomplish this are included
with the software delivered with the data base.

GRID INDICES

GRID (65,65) is the 10-km grid whose southwest corner lies at the origin
of the data base (32UNBO0). Thus if (x,y) is the data base representation of
a point, then the formula I = (X+32500)/500 and J:(Y+325000)/500 (using
integer division) provide the appropriate index GRID (I,J) with which to
reference the data.

A-2



TY PE COD ES

Data for type of node and type of link were encoded as follows:

NODES LINKS
1 - intersection of autobahns 1 - autobahn
2 - built-up area 2 - main road

S4 - open area 4 - fair weather road
5 - rail line
6 - ferry
7 - ford
8 - heavy bridge
9 - dam
10 - road tunnel
11 - rail tunnel
12 - major river
13 - minor river
14 - stream

* A-3
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LUC DATA FILE SPECIFICATIONS

The eight LOC files have the same basic organization. They are each
composed of logical records which are 500 1*4 words in length. Furthermore,
each is structured as a two-dimensional array.

GRID FILES: Contain pointers to the node files

LENGTH - NEWG.DAT: 33 logical records (16500 words)
NEWHG.DAT: 33 logical records (16500 words)

ARRAY STRUCTURE - 128 X 128
POINIEM - Lach entry is either 0 (indicating no data) or else it

contains a pointer to the first node in the specified grid.

NODE FILES: Contain linked lists of nodes belonging to a given grid.

LENGTH - NEWN.DAT: 1845 logical records (922500 words)
NEWHN.DAT: 35 logical records (17500 words)

ARRAY SIRUCTURE - 5 X N (N=00=(number of logical records))
Entry (I,J) in this array contains information about node J.

(I,J) = pointer to the next node in this linked list
(2,J) =code for this type of node
(3,J) = pointed to first link terminating at this node
(4,J) = pointer to first link originating at this node.
(5,J) = X, Y coordinates of node location (X is in the lower

half word)

.POINTERS - A zero entry indicates the end of a linked list

LINK FILES: Contain linked lists of inlinks and outlinks for a given node

LENGTH - NEWL.DAT:2698 logical records (1349000 words)
NEWHL.DAT:35 logical records (17500 words)

ARRAY STRUCTURE - 5 X N (N = l0*(number of logical records))
Entry (I,J) in this array contains information about link J.

(1,J) = pointer to next inlink in this linked list
(2,J) = pointer to next outlink in this linked list
(3,J) = length of this link (in 20 meter units)
(4,J) = coordinates of end node
(5,J) = pointer to list of subnodes which describe this link

POINTER - A zero entry indicates the end of a linked list except for
(5,J) in which case it would imply that no subnode list is associated

*" with this link.
SUBNODE FILES: Contain a concatenation of the subnode lists associated with
links in the link files.

LENGTH - SUB.OAT:3977 logical records (1988500 words)
HSUB.DAT:299 logical records (149500 words)

A-4
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ARRAY STRUCTURE 500 X N (N number of logical records)
The array structure imposed upon this file has no direct relevance to

the data stored within it. The primary function is to allow the data to be
accessed by the same mechanism used by the other files. The pointers to this
file from the link file are separated into a record pointer (lower half word)
and a word-within-the-record pointer (upper half-word).

SUBNODE LIST STRUCTURE - The first word of a subnode list contains twice
the number of subnodes in this list. If this number is N, the next N2 words
contain X,Y coordinates which describe the associated link. Note that X is
contained in the lower half-word.

c. Access methods.

(1) The user may use routines supplied by BDM with the LOC/terrain
documentation or he may use the routines GRIDS, IGRID, GETNDS, and GETREC from
the Terrain library.

(2) For accessing this data from a lower level the user is referred
to BDM LOC/Terrain documentation.

A-5
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000l~1 PkOGRAm 13e4EXj

0003 *THITS PH)GkAm WAS AflAPrEI) FROM A ROUIINE WHICH
0004 * flRGINALLf L)ISPLAYED rHL. blm LOC UAIA. S
0005 *TiISi vRksi3r rRANSFERS TERRAIN LIATA FIPOX

* O000b *TiF~ FILE T~kurM TO 10 Km FILKS.
* 0007

0008 IITEGER*4 I,J,X,Y
0009 14'CLUDE RICM

- 0010 1 ***s**ss***;***s**ss****
0011 1 * GRID) C04TAI 'NS THE P)INTERS TO THE 10-KM*
0012 1 * TeRHAVr4 RE2bULS IN Tfre. FILE TERUTM.

* 0013 1INTEGER42 GRIU(12 ,l26)
O U14 1 C)MMI]N/,.RID/GHIO

0016 CALL INFfl(LUIN,LtVIlJ'T)
0017 R EAL' INJ GRIL FILE
Goub CALL GRIDR(LIJIN)
0019 *TRANSFEd THE INUICATE) RECORDS FROM TERUTM TO
0020 *THE SMALLER FILES.
0021 CALL MOVEkEC(6UINLUOUT)
0022 ~ E'4D
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0001l SUBRiOUTINEk FIXCA)
0002 #**,#***#.#** *s**#*,..*****s*s**
0003 *THIJS SU8Ih3UfINE "FIXEb." Tiff AlAY A Ili THAT THEf FLArJIkfr

* 0004 *A~) ELEVATION CODES ARE Hit-PACKE1' AS FLA.9#ELL AND
* ~ O005 *TriE AI4HAY IS TRANSPOSED).

0007 IMPLICIT INTEGVER*2 (A-Z)
000H4 DIMENSIDN A(100v100)

*0009 DJ J=1,100
0010 DO 1=1,100
ofu0l11 1C0DE:ISHFT(A(I,J),-12)
0012 IELV=A(1,J)-ISHFT(JC00E, 12)
0013 ICO0=RCUDL(ICUDE)

* 0u1di IF( .1 LV.IL.o.DR.IELV.E0,4095)THkh
0()15 ICNI=ICNTtI
001~b IELV=O
0017 ENOIF
0018 A(I.J)=ICODE98*IELV
0019 ENDI

* 0020 EA~DDO
0021 CALLA rRANSPUSL(A)
0022 RETURN
0023 EriD
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0001 SUBkOUTINE GH.LLk(IbUIN)
0002 *;* *; s*s*****;**s.*$****
0003 *RJLJTINE flPENS THF FILE 'TERUTA4 AND
0004 *REALS THE GMKIV RECOkDS.

000b I;4CUaLJE 'GRLD.CMNI
0007 1 *****4***~#;s*s**#ss****
000b I * GRIL' CU4~TAti~S THE POINTERFS ID THE 10-KM
0009 1 * TERKAIN IR.CURUS IN rH FILE TLkIJF4.
0010 1 INTEGER*2 GkIO)(128,12b)
0011 1 CJMMON/GRID/GkID
0012 1 *s;#s#*s**;#****** *.***
0013
0014 OPEA(ACCESS='DIRECT ,ASSOCIATEVAPiAbLE=IAV,
0015 + LOCKSIZEx20008,FOHM='UNI'ONMATTED',
oulb + MAXREC=90000,NAME='DBI:[WALTERJTERUTM.DAT',
0017 + ECORDSIZE=5002,HECOHDTYPE='FIXED',
001b + fYPE:DoDD,uNIr=LUT,EXrENDSIZE=1,SHARED)
0019 **** *~*****4*# *;***4*******

0021 REAu(LUIN'2)((GRIU(i,J) ,I=1,12e),J=b5,128)

:1:; 022 OPEN(NAME='STATS' ,TYPt='NW ' ,UNIr=3)

0024 q
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0001 SJ1Ak0UTI4E 1Nt DLLU! N ,btJJklT)

0003 *PxflPrS THiE USFK FOeN NECESSARY INFO 4

000S INCLLJOE D RAPm.CMND
000b I**#** **.*****;***#;******

O07 1I THEJ MIN AND MAX COORDINATE VALUES
O00 1 CJMMOJ4 /GkAPH/XMIN,XMAX,YIN~,YMAX,INT
0009 1 ***ss**~*s*;*ss*#s**$**s
0010 PK1NT$,-FNTCR THE EASTING AND NORTHING OF THE Sm CONNER'
0011 READ*,X~lm,,YMIN
0012 PUNT*,INJW E:NTER THlE EXTENTS, AGAIN IN METERS.'
0013 P~4*,PATIi;

* 0014 REALI*,XrNI
*0015 PRINT*,'NJHIHING:'
*0016 REAU*,YTN1
*0017 X4A~XXIN+XfNT
*00 10 PR1NT*,'EhrER THE LOGICAL UNIT NUMBER OF THE INPUr FILE'

0019 RLAU*,LUINg
*00211 P~lNvT*,'ENTEH ThiF LOGICAL UNIT NUMBER OF THE OUTPUT FILE'
* 0021 kEAE)*,LU0UiT
*0022 YIAXYt~lN+YfN'

0023 k Er u R 1
0024EN
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* 00U01 SUBROUTINE '4OVERE'C(LIIN,IAJUT)

0U03 T41S SUbPUINE IS vESI,;hv) TJ tMflVE DtSi(vAr~x
* 0U04 RECJHDS FHCJF THE FILE. rFK(UUM.LAT' fO 10KM
* 0005 *FIbES.

O001 IiPUTS: iUlN,LuouJT--Lo0J1C~ UNIT 40tMiEHS

*0009 INTEGLH#2 8U(004),S(JAR.(0u,I00)
Ou1u Ct$AKACTER*7 MGR
0011 LJG1CAL*1 ERR
0012 INTLGLR*4 X,Y,I,J
0013 IN4CLUDE SGRAPtI.CMN'
0014 1 **********,4*#*****#*****
001b I *THE MIN AND 4AX CJORD1NATL VAL.UES*
001~b I C3MON~ /GeAPH/XiMIN,XMAX,YMIN,Y&IAX,INT

- ~0017 1*4$*4***#********4*4*****
OU18 ~ INCLUDE 'GRID.CANo'
0019 1 *4********4#******#*4;***

* 0020 I GRID COTATINS THE POINTILRS TI) THE lu-KM
0u21 1I TEReAIN RECURDS, IN TFlE FILE TENLTRt. *

0022 1 INTEGER42 GNI0(12'b,i2d)
0u23 I CJMMON/,RID/GRID
0024 1 ************************

* 0025 EJUIVALaENCE (8UFR(5),SUUARE(1,1))
*0026 C990 FJR EAC4 %aiR1D

0027 C... 10KM ARE SUBHTRACTED TU IN~DICATE THE Sm CORNER OF
00O28 C09. TIE LAST dbUCK.
0029 DJ X=XMIN,Xr4AX-10000,10000
0030 coo. UISTAN4CES, ARE. MEASURED IN UNITS OF 20 METERS FRO%4

-0031 C.09 AN ORIGIN OF 500000M N, b)600000M E. THE ORIGIN
*0032 C... CORRESPONDS TO GRID INDICES OF (65,65) IN ThRUTM.
*0033 C
* 0U34 UO Y=YMIN,YMAX-1OO0,10lO

0035 CALL IGkID(X,Y,i,J)
0036 C D PKINT*,GRIDE.I,J),1,j

*0031 IF(GRlD(I,J).NE.0)THEN
*0038 READ(LUIN'GRID(I,J))(bUFR(K),K=1,10004)
*0039 CALL FIX(SOUARE)
* 0040 CALL UTm2mGx(X,Y,MGH,ERR)

OU041 OPEN(UNIT=LUOLT,NAM=MGR,STATUS='NEW',FORM=UNFORM*
0042 WKI1E(LUOUT)SJUARE

* 0043 CL.OSE( UNIT=LUOUT)
0044 PRINT*, MGH,X, Y
004b EtiD1F
004b WkITE(3,*)MGR

*0047 C D WRITE(3f*)(6LFR(K),K1l,4)
0048 C D *KITE(3,*)'GRID(I,J)',GRI)(I,J)
0049 C D WRirE(3,*)'
0050 C D PRINT*,XOIY
0051 ENL)DJ
0052 E4D0)O
0053 RLTURN
0054 E.4L)
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0001 FUJNCTION RECOUE(l)

OU03 *T-116 FUNCIIJN TkANSLATES THL 13

0004 *CJDES USEU IN THE BD4 TERLJTM i ILE- I'.TU I'Ht30005 CJDES USE2O IN THiE CJRuIvEm tFtKRAIN U)ISPLAX FILE.

* 0007 *IvikUTS: I-- THE OD~ CODE
OOI~i * fJrpijrs: NECJ.,E-- THE N~w JiDNE

Oul 000 4PL.ICIIJ INL'EGEH*2(A-?z)
0011 1F(i.Eo.o)rHFEA
0012 1=4
OU013 N O DJATA 4
0014 ELSE

* u1t) IF(I.Fj.1.jR.1.Lj.2)1H6N
* OVID 1=2

Ou1i UHbjA4 4
*Ol 0EL .ISE
* 0019 IF(i...E.3.AND.I.LE.b)IHEN

0020 1=1
0021 $ VORE:s r

* 022 ELSE
0023 OPE4=,HEATH/bRJSH1=b ARE UNCHANGED*
0024 IF(I.EU.B)TIIEN
0025 1=3

* 002b AS*
0u27 E:LSE

0029 1=5
* Ou3u $WATEk

0031 ELSE
0032 Ih(I.GT.9)THEN

*0033 I=4
* 0034 8 AU. OAI'A IS NO DATA

0035 iI
*003b ENDIF

0037 LNDIF
0030 ENDIF
0039 ENUIF

*0040 ENDIF
OU41 RECODK=I
0042 RLTURN

*0043 ENI1)
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0001 SJHKJUTLNE I'hNSPJSE(A)

NU3 * I'ANSPUSES A 100*100 WORD) 1*2 MATIX

0004 ~ P

000H d(j,J)=A(J,1)
* . 009 ENVUO

Oulu E4L)1)0
oull Uj J=1,100
0012 DO 1=1,100
0013 A(1.J)=6(1,J)
0014 ENDL)J
0015 ENDDO
001b E JD



DISPLAY CALLING SEQUENCE

DISPLAY

-SETCOLOR

_~~SETGEO*

-INFO

-U NGE N*

APER

-PATCHIT

POLYDE F

FILLUP*

N' L.FEATURES*

*TERRAIN SYSTEM UTILITIES

Figure B-3.
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PROGRAM: DISPLAY

MON V) L& =-
ROUTINES )

FEATURES X X

FILLUP X X - __

INFO X X X 1  1

MAPPER x X X

PATCHIT

SETGEO 1
LINGEN ______x

Figure B-4.

m

r, B-12
I"I

S. - - .°." °.
o°'

.+• ' " "



Ouob sMje~~

0007 CrIAHACTLH#1 ANS
* 0uo CALL SELCJLUR

O09 CALL1. SA~rGEJ

0011 11 Cfit411Nut.
(J012 CALL iNFO
Ouli CALL UW~aEk
00114 CA~LLI MArPER
UUls CALL. CMCLJS
ouU1) PKItT,CJRKECTlONS TU IFEATUkt.Slt-
01)11 RLAU(b,10) ANS
ouils lu FJ1RMATIAj)
0019e C4LL CM4f~N

* U00) IF (ANS.EA.Yf')11tN
01U21 CALL PATCHIT(ANS)
UU ENUDIF

* OU2. GJTUII
*~~E 1)U4EL

* B-i13



0001 SJBHOUTINt INFO

.003 *THIS ROlUTINE JUST QUERIES THE OPERATOR AS TO OiHICH
* 0004 *DISPLAYS HiE WANT'S.
* ~0005 ***********q******** **s**s**ss

000b) V4PLICll I4TEGER*2 (1-N)
0007 INCLUL)E 'WInDU.CMN'

* ~0008 1 **$ ** **** *;*;******s* ** .* ***$*
0009 1 * F'WNA CONTA14S THE X MIN AmD MAX ANt) THE Y1 MIN Ai4D *

*0010 1 * MAX RESPECTIVELY FOR THE wlNDUW. 4IN AND MAX REFER 4
0011 1 * Tj TH1E AI1N hNiO AX OF ELFVATIUN VALUES, AND ZDELT IS I
0012 1 * iE CONrOUR INd1ERVAL.
0013 1 ******s~~*ss***$;*********s*;**
0014 1 DIMENSIJN F*JNXY(4)
001b I CJMML)N/.INDO3/FWVINXY, MIN,MAX,ZUELT
D0lt) IP *ss***sss****$s*s****;ss.;*.**
0017 INCLULDE 'ANSWLR.C4N'
001 8 1 *******************s****
0019 1 CHARACTER41 FEA,CON
002U 1 CJMMON/ANSWER/FEA,CJN
0021 1 ** .. *.*s...*;s.*s****~s*
0022 INCL.ULE 'CONNER.C4N'
0023 1 ** .~.,.**;ss;.;**s*;s*~*;s;;;
0024 1 * SOX,S*Y ARE THlE SJUTHWIEST UTM COORDINATES OF THE *
0025 1 * AREA IN THIE ARRAY IBUF.*
002b 1 INdTEGER*4 S*X,SwY
0027 1 C)IM0N/%OR'dLR/S*X,SWdY
0028 1 #***$*******F****$** *s;sss.s,
0029 PRI.AT*,-EhTEP THE C3OeDINATES OF THE S4 CORNER
0030 REA0*,S*K,SWY
0031 FWINXY(l):Shx
0032 FWINXY(Z)=FwINXY( 1)*40000
0033 FWINXY(3)=SWiY
0034 FWINXY(4):ViiINXY(3)-40000
0015 PRINT*,'FEATURES?*
003b 1o F3RP4AT(AI)
0037 READ(5,10) FEA
0038 PHINT*,*CONTDLJRS'
0039 READ(5,10)CON
0040 IF(CON.EQ.'f')THEN
0041 PRrmf*,*CONroUR INTERVAL?v
0042 READ*,ZDEJT
0043 E4flIF
0044 RETURN
0045 EWI
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0001 S~UUTLNL PArCHITcANSNW.R)

0003 *A KLUUGE r3 PASS DATA FkOM POLYDEF fo FILLUP*

0005 IN.CLUDE 'CORNER.C4N'
000b 1I ******** ******4********#****

0007 1 * S*X,SOY AR~E THE SOUTHWIEST Ulm COORDINATES Of THF *
000b I * AREA INJ THIE ARRAY 1ILJF.*
OU009 1 INTEGER*4 SWX,SWY
0010 1 CJMM0N/C0NR/SoX,SWY
0011 1********44*4*4******4*********
0012 IITLG~k*2 LCLR,.INCR
0013 DIMENSIJN POLY(500,2)
0014 CHIARACTER*1 ANSWER

* 0015 DJ WHILE(ANSWER.EJ.'Y-)
001b PRINT*,'COL0R?'
0017 READ*,ICLW
0u1u CALL CMUPEN
0019 CALL POLYDEF(NPOLY,ICLk)

0021 P0LY(1 ,l)=POLY(I, 1)-SWX
0022 PflLY(1I,2)=PDLY(1I,2)-SWY
0U23 E FvD D
0024 CALL FILLiJP(NPOLY,ICLR)
0025 I14CR41
0026 CALL FEArJR:S(INCH)
0027 CALL CMCL.JS
002b PHI14T*,-ANOTHEk PATCH?'

*0029 10 FJR4Ar(A1)
*0030 READ(5,10) ANSWER

0031 E'4000
0032 CALL GEN4
0033 RETURN

*0034 END
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0001 S04rROUTINE PDLYDEF(I,VERTEX,ICLR)

0003 TrilS SUaRJUTINE DISPLAYS A USER-DEFINED PJLYGON,
0004 *AND RECORLIS THE COORDINATES OF' THE VERTICLS IN*
0005 *THE ARM VERTEX. NC) MORE THAN 500 LDGES ARE ALLOWaED.

* ~0006 $* *# ***$ ** *** **** *$************
0007 *I4PUTS: ICLR-- THE LINE COE-OR To BE USED; 0-7*
0008 *OUTPUTS: VERTEX-- THE ARRAY OF VERTICES*
0009 *1-- THE NUM~BER OF VERTICES$
0010 *; $******$** **** ******* **;.;s**
0011 INTECER*2 ICER
0012 INTEGER*4 I#4XPT,IPT,lRET
0013 DII4ENSI'JN VLRTEX(50D,2)
0U14 DArA IMAXPT/l/

* 0015 CALL CMCGJS
001b PKINT*,'TERAINATE POLYGON DEFINITIO14 BY ENTERING 0 AT
0017 + THE LAST VEJRTEX.'
0018 CALL CMZIPEN

* 0019 CALL LINCLR(ICLH)
0020) C
0021 1=1
0022 DJ WHILE (I.L1.500)
0023 CALL L.JC.ATE(IMAXPT,PX,PY, IHET, IPT)
0024 IF(I.Gr.1)IiIEN
0025 CALL MUVE(VEHTEX(I-1,I),VERTEX(I-1,2))
Oo2b CALL DRAW(PX,PI)
0027 ENDIF
002b VERTEX(1,1)zPX
0029 VERTEX(1,2)=PY
0030 IF(IRET.EQ.4@)THENd !ASCZI 0
0031 CALL DRAW(VERTEX(1 .1) VEiCTEX(1 .2))
0032 1=141
0033 VERTEX(X,1)ZVERTEX(1,l)
0034 VERTEX-(1,2)zVERTEX(1,2)
0035 CALL C%"MCLOS
003b RETURN
0037 ENDIF

*0038 1=1+1
0039 ENDDO
0040 ENOD
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0001 SUBROUJTINE sErcD3LUR
0002 *** $$****** ******.****$
0003 *S6TS COLORS AND SPECIFIES THE
0004 *TEKTRJNIX 4021 AS THEi GkAPHICS DEVICE

000b DIMENSION BLUE(3
0007 REAL LTBLU~E(3),LTGREEN(3)

* 0008 DIME14SIJJ GkEEN(3),BKGRND(3),RED(3),BLACK(3)
0009 DIMENSIih YELL~io(3)
0010 DATA YfLLJ/1'0.,100.,0./
0011 DATA GREEAJ/20. ,60.,5./,dKGRUiD/30.,30. ,30./
0012 PATA RE./30.,10.,10./,8LACK/Q.,0.,0./
0013 D)ATA BLUE/0. ,0.,100./,LrGHEEN/30. ,8O. ,30./,

*0014 + LribLuE/0.,7U.,100./
0015 c*
O 001 IDEVICE=4027

*0017 IJPT=5
0018 CALL GRSTRT(IDEVICE, IOPT)
0019 CAL.L CLRMAP(O,1,YELL0h)
0020 CALL CLR4AP(l,1,GREEN)-
0021 CALL CLRMAP(2,1,RED)
0022 CALL CLRH4P(3,1,LTBL0E)
0023 CALL CURMAP(4,1,BLACK)
0024 CALL CLR4AP(5,1,BLlIE)
002b CALL, CLHI4API6,1,1LrGREEN)

*0026 CALL CLrQ4AP(7,1,BKGRND)
0021 CALL BKGCLR(7)
0028 C
0029 RETURN
0030 ENaD
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DRWHEX CALLING SEQUENCE

DRWHEX

K"XGRDINIT
-GR IN TXINIT*

- DRWGRD

MAR KE R

-~- SETDEV
*.- -HEXGEN

- SETHXGRD

HEXREAD*
4. DRWHXGRD

*1*,*

l: UNPACKER*
-DRWROADS

~UNPACKER*
-DRAWROADS

GR IDR*

--IGRID*

DRWREC

!-GETNDX*

V..-GETREC*

L-DRWLNK2
'.4 GETN DX *

GETREC*

I GETSUB*

44 I~jiIAX

TRANY*

DRWNOO

TRANX*

TRANY*
FIXER

* LREPACK*

*TERRAIN SYSTEM UTILITIES
Figure B-5. B-18



.

PROGRAM: DRWHEX

ROUTINE 0 cn - 0. L) I

DRAWROADS X-- -

DRW X

DRWGRD X

-. DRWHEX X X XX

DRWHXGRD X X X X

ORWLNK2 X X X

DRWREC X

DRWROAD5 X X X X

FIXER x x X

* GETSUB X X

GRIDINIT x x

* GRIOR X

HXGRDINIT X X X

MARKER X

REPACK X3

-. SETDEV X

SETHXGRD X X

*UNPACKER X

- Figure B-6.
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* 0001 SUBR~OUTINE LR*NOV(NDD)

* 0003 THIS ROUTINE EXTRACTS THE~ XY COORD119ATES
* 0004 OF THE rERt4INUS ANwD DHAwS Fenfm THE L.AST
* 0U05 *SUBNOO. TO THE TFfCMINUS.

000b **;;#*#**s.;;;.*..;*s.** ***
0007 *INPUTS:, NOD--THE PACKED YX COOHRNATES
0008
00Oto ~ INTEGER*4 NUD,TMPNDL,
0010 INTECER*2 X,Y
0011 CALL CMJPEN
OU012 SET X CJORDINATE

* 0013 TMPI.DD=LIbSEXTZV(0,16,hJD)
0014 CALL, 6IbSINSV(TMPNDD,0,16,X)

* 0015 *SET Y C3ORDINATE
* 001b T4PNOU=aIb8EXfZV( 16,16,NOU)

0017 CALL bIB$S.V(TMPNODU,16,Y)
0018 DROAW TO THlE END NODE

*0019 CALL DRAW(TRANX(X),rRANY(Y))
0020 CALLo CMCIJOS
0021 RETURN

*0022 END
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0001 SJ8RflUTINE URv.REC(HUND)
0002 ****;**s;.**;ss#ss.,s*s~s~ss

fl~j(I * THIS ROUTINE DRAWS THiE ROADNET FOR ONE 10-KM*
O0(4 *SjiUARE.
000t) **s*4s**s****ss$* *********
O00, INhPUTS: HUNQODE.- THE FIRST NODE POIN~TER FODR
000) THIS 10-KM SoJUARE
0008 #*;.4.***~$**ss~sssssss s.s~s
0009 J.ATEGER44 HoN0DIE,IMPNOD,hJXTN0U
0010 B~f6GER*2 X,Y,WRI)POS
0011 ImeCbUDE tTlI:NKNOU.CMh'
0012 1 $*s* ***4#*;.;*ss**~****$****$* *
0013 1 ARRAYS FOR THE. GRID,NODE,L.INK,AND SUBNODE FILES

* ~0014 1 *$**$**5**$**$**;***#********$*$
0015 1 IN4TEGER*4 GRIU,NODREC,LNKkE:C,SUbREC

0016 1 COMMON /LNKNO/GRD(128,128),NOREC(5,l00),LNKREC(5,lOO)
0017 1 + ,SIBREC(500)

0019 NXTNDOiIIDNOUE
0020 DO wiIILE (NXTNOD.NE.0)
0021 *GET NODE RECORD
0022 CAL.L GErNDX(NXrNOD,NRECNUM,WRDPOS)
0023 ALU=2
0024 CALL GETREC(L.U,NRECNUM,NODkEC)
0025 INCLUDE 'SETXY.FOR'
002b 1 C
0027 1 C SET X COORDINATE
002bi I TMPNOD=Lldsi~xrzv(0,16,NDEC(5,wRDPDS))
0029 1 CALDL L.IBINSV(TMPNO6,0,16,X)
003U 1 C SET Y COORDINATE
0031 1 TMPN0ULlI8SEXTZV(16,1b,N0DREC(5,WRDPOS))
0032 1 CALL LIbSINSV(TMPNOD,0,16,Y)
0033 1 C
0034 NXrLNK=NODREC(4,WkDPOS)
0035 DO WHILE (NXrLNK.Nt.0)
003b *DR*LNK2 DRAWS ONE 'OUTLINK' AND*
0037 SGETS THE NEXT LINK POINTER*
0038 CALL DRWLNK2(X,Y,NXTLNK)
0u39 EIIDDO
0040 NXrN3D=NODREC(1,WRDP0S)
0041 ENDUO
0042 RETURN
0043 -END
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0001 SURkOUTINE ORAROALS
0002 ::::*::::::::::::::::::::::::::::::::::::::::::::::*:::

0003 * THIS ROUTINL DRAWS THE HEX 'ROADS' FOk
0004 EACH OF A SPECIFIED SET OF HEXES. IT I
0005 * ODAwS FkOM THL CENTER TJ THE SIUES OF *

000b * EACH HEX. IT IS LIMITE0 TO A LEVEL 8 *
0007 4 HEX BY tHE SIZES OF TtiE ARRAYS IN HXSTOR.CMN *

0009 ITPLICIr INTEGER*4(H,P)

0010 INCLUDE 'UriL:UNPACK.CMN'
0011 1 ****s**********s***~~~~;***
0012 1 INTEGER4 HSIDE(6) ! CONNECTIVITY CODES IN *
0013 1 ! NUMERICAL ORDER bY SIDE *

0014 1 CJMMON/UNPACK/HSID

0ob INCLIJDE 'HXSTOR.CMN'
0017 1 ***$#***~****ss******s********
0018 1 * TiERE ARE 2401 LEVEL 4 HEXES IN A LEVEL 8 HEX
0019 1 INTEGER*4 HAND(2401) ! I-HE INTERNAL HEX NUMBERS
0020 1 I4TEGER*4 S(6) ! S INUEXES THE HEX SIDES
0021 1 ! IN COUhTERCLOCKWISE ORDER
0022 1 INTEGER*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES
0023 1 DIMENSI3N XI(2401,2) ! THL XY COORDINATES OF THE
0024 1 1 HEX CENTERS
0025 1 COMMON /HXSTOR/HXNHXNO,S,HXSIDES,XY

* ~0026 1 * ** ** *******$*********$*$***
0027 I.CLUDE 'HXGRD.CMN'

0028 1 s;;*** ***s**; *ss*;s***;* **
0029 1 * PARAMETERS USED IN DRAWING THE HEXES AND *

0030 1 * THE LOC OATA
0031 .1 ***$*** ** *************** **** *********$
0032 3 * PI 3.14159
0033 1 * X,Y THE RELATIVE POSITIONS OF THE HEX
0034 1 * VERTICES *
0035 1 * RAD kADIiS IN METERS OF A HEX *

0036 I * PHI RELATIVE ROTATION TO THE START OF
0037 1 * THE HEX DRAW;ieTHE 'BOTTOM' $

* 0038 1 * XPHI, THE RELATIVE DISTANCES TO THE START $

0039 1 * YPHI OF THE HEX DRAW *
* ~0040 1 *******;***s*#;****$******

0041 1 REAL PI,PSI,PHI
0042 1 CJMMON/IHXGRU/X(6),Y(6),RAU,PHI,PI,
0043 1 + XPHI,YPnI

* ~0044 1 *****;*******************
0045 DATA S/3,1,5,4,b,2/
004b CONVERT BACK TO THE RADIUS OF THE INSCRIBED CIRCLE
0047 RRAD=AD*SQHT(3.0)/2.0
0048 TH=PHI-PI/6.0
0049 FOR EACH HEX
0050 CALL CMOPEN
0051 DO I=I,HXN
0u52 CALL UNPACKER(HXSIDES(I))

0053 CALL VECAdS
0054 M MOVE TO HEX CENTER *
0055 CALL MOVE(XY(,1),XY(I,2))
0056 $ FOR EACH SirE *
0057 DO J=,b
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0058 CALL VECREL
0059 TH=rH+Pi/3o0
0060 TF(HSIDE(S(J)).NE.O)THEN
0061 LrYP=HSIDE(S(J))
0062 CALL LINCLR(LrYP)
0063 CALL ORAW(RKAD*COS(TH),RRAD*SIN(TH))

0064 CALL VECAbS
006b MOVE TO HEX CENTEK *

m 006b CALL MOVE(XY(I,1)IXY(I,2))
0067 ENDIF
006$ * NEXT SIDE
0069 ENDOO
0070 NEXT HEX
0071 ENDDO
0072 CALL VECAdS
0073 CALL CMCLOS
0074 RETURN
0075 END
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0001 SURUTIE FIXER

0003 *TdIS kUUTINE *ILL ADD OH DELETE CJNtJECTlVITIES
0004 $FROM NE 'HEXISED' L.OC JR tIYDkO DATA.
0005,
0006 IMPLICIr INTEGER H
0007 INCLl)UE'UrIL:PACKtR.CAN'
000b 1 #**;*$;**s*s*~**$#************
0009 1 INTEGLR*4 SIDES ! PACKED CONNLCTIVITILS
0010 1 1NTEGER44 LTYPE ! CONNECTIVITY FOR CURRENT SIDE $
0011 1 CJMMION/PACK/SIDES,LrYPE
0012 1 *#***********$********s$*****
0013 IN4CLUDE 'UTlL:UNPACK.CMN'
0014 1 $$**;******;*****$**$**$*$*
0015 1 INTEGER*4 HSIDE(6) CONNECTIVITY CODES IN *
0016 1 NUMERICAL URDER BY SIDE
0017 1 CUMMON/UNPACK/HSIDE
0018 1 ***#**;*$*#***s*s*****s***s

*0019 IN4CLUDE 'TYPE.CMN'
0020 1 ; **;******.s*.*;***$*** **
0021 1 LOGICAL LOC ! TYPE=ROADS
0022 1 LOGICAL HYDHO ! TYPE=RIVERS
0u23 1 CJMMON/rYPE/LJC,HYDRr)

* 0~~U24 I*** ** ***P**s**ss**** **** **
0025 DIMENSION HSTU)R(2)
0026 CHIARACTER ANS
0027 INTEGER$2 ICHAR
0028 [)IMLNSION XCENTR(2),YCENTR(2)
0029 DI'4ENS1)'4 ICt4AR(2) ,PX(2J ,PY(2)
0030 DATA IMAXPr/2/
0031 INCLUDIE 'GRAPH.CMN'
0032 1 *s**.******s*ssssssss;*ss*s
0033 1 REAL XMIN,XMAX,YMIN,YMAX WINDOW BOUNDARIES
0034 1 £IN METERS
0035 1 INTEGER INT,LEV ! INTLRVAL FOR ACCESSING THE

*0036 1 ! DATA AND LEVEL OF HEX
*0037 1 COMMON /GRAPH/XMIN,XMAX,YMIN,YMAXI4T,LEV
* ~0038 1 $****$***********;*****#**

0039 LEV=4
0040 AmS='Y'
0041 LrYPE=O
0042 LU:?
0043 CALL CMCLOS
0044 PkINT*,'ENrER 9 TO STJP.'
004b DO *HIL.E(ANS.E0.' Y#)
004b O WIILE(LTYPE.NE.9)
0047 CALL CMOPEN
0o41j CALL LOCArE(IMAXPT,PX,PY,ICHAR, IGOT)
0049 DJ 1=1,2
0050 X:PXI.I)-500000.
0051 Y=PY(I)-57D0000.
0052 CALL XYL2HA(XUY,LEVIPHSTORCI))
0053 CALL IA2XYL(I4STOR(1) ,XCENTR(I) .YCENTR(I) ,LEV)
0054 XCENTN(I)=XCENTR(I)+500000
0055 YCENTR (I) zYCENTR( 1) 5700000
0056 ENODO
0057 LIYPE:ICHAR(2)-48
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0058 fF(LTYPr-.,i.o. .41).LTYPF.II,.3)T&IEN
0059 CALL kEPACK(i5Ts1JR,LrYPE)d

0061 CALL MOYE(XCENT.((),YCENTk<(1))
* 0062 IF(LTYPE. EU.0) LTYPE.=7
* 0063 CALL LINCL.R(LrYPE)
* 0U64 CALL LRAW(XCENTR(2),YCENTke(2))

006!) E,.DIF
0066 IF('IYDRU)CALL DK.W(XCENT(2),YCENTH(2),MSIDE)
0067 E4DIF
0068 ENDO
0069 CALL CMCL.OS

*0070 PlhrN*,'AOKE CHANGES?*
0071 READ(5,10)ANS

* 0072 IF(ANS.EO. 'Y')LTYPE:0
0073 ENDOO

*0074 10 F3RMAr(IAI)
0075 RETURI
0076EN
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0001 SUBROUTIN4E GRIDINIT
0u02
OU03 *TAIS SEIS THF X AND Y CJORDIlNATE 4
0004 $LJA'1TS ANi) THE GRID INTL.HVA..
0005 ******.* ********s*#**
0U06 I1dC6UDE 'DISPL.AY.CMN-
0007 1 *;*s*sss*;*s*ss*#***#s##****.;;
Ouo$ 1I X3 AND YO ARE THE CENTER COlORDINATES OF THE DISPLAY

* ~0009 1 #$** ** *****.***#*****.* **.* s;*
*0010 1 CJMMON/DISPLAY/ X3,YO

0(111 1I s.s*ss*,s*.*~;*;****s****;;~;*
0012 INCULIDE 'GRAPH.Ch N'
0013 1 ********#*******~*$***;**;

*0014 1 REAl, XMINXMAX,YMIN,YMAX W ~INDOW BOUNDARIES
*001b I 1IN METERS
*0016 I 14TEGLR IN4T,LEV INTERVAL FOR ACCESSING THE

0017 1 1DATA AND LEVEL OF HEX*
0018 1 CJMi4O' /GRAIH/XMIN,XMAX,YMIN,YMAX,INT,LV

- ~0019 1 9;#$****$$$***;$#;s;ss;; ;*;;s
* 0020 D.LMENSIJN U.VL.(4)
* 0021 DATA LEVG/1,1,1,4/
*0022 L.LEV-3

0023 *SET THE X AND Y LIMITS.
0024 X4IIN=XO-LVL.(L);00

* 0025 Y41N=YO-l.EVL(L)$100u0
*0026 X4AX=X0+LEVL(L)*10000,1

0027 Y4AX=YOtLE.V6L)*100O0+1
0028 iNrziuoo
0029 CALL SErDEV
0030 CALL DRoGRD
0031 RETURN
0032 END
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* ouol SUBR4OUTINE HEXGEN(HXN,HXND,LEVTOP,LFVBOT)
-, 0002 **##44* *#* *******r;*,******

-~ 0003 *TIS ROUTINE GFNEkATFS t*7X l~~lH FROM*
*0004 L6EvTOF* ro LbEVRL)T',NEST.D liv t1Ex FASHIOW.

0005 *** ** *******swsss*s.4*s**s;
000b *INPUTS% LkYTOP-- THE HIGHEST' kFV[L OF HEX
0007 T O BE GENERAJEU
0008 b EVbOI-- THE LEVEL TO BEk USED IN

s0009 *FILLIlNG THE HEX THEE*
0010 *OUirPurs: HXN - THE NUMtSER OF HEXES GENERATED*
0011 H XNO -- HE ARRAY OF NH.X NUMBERS
0012
0013 I4PLICIr INTEGER (H,P)

-'0014 DIMENSION bEVSTOP(4:l0)
001b DIMIENSION HXNJ(2401)
001~b INTEGER*4 ZERJ

*0017 Coe* TrtE VAHIAdLE 'LEVMIN' SHOUL) bE (AND PROBABLY IS) SET ELSEWlf
0018 bLVMIN=4

*0019 ZER0=77777777
*0020 6.LEVTOP-uEVBOT

0021 IF(bEU.0)THEN
0022 PRINT*,'ERROR IN HEXGEN'

*0023 RETURN
0024 ENDIF
0025 HXN=7**(L-1) !YOUJ MUST ASK FUR Ar LEAST ONE LEVEL
0026 DO I=4,10

*0027 LEvsrop(iJ=o
002$ ENDUO
0029 DO 1=IjEVBOT,LEVTOP-1
0030 LEVsrop(I=6
0031 ENDUO
0032 HXN=O

*0033 co.. IF LEVSrOP(LEVEL)=O THE LOOP IS ONLY EXECUTED ONCE, AND
*0034 C.. THE DIGIT SUBTRACTED IS 0,..N6 CHANGE

0035 DJ LEV1O=0,LEVSTOP(10)
0036 LJO=LEV1O*1000000
0037 DO LEV9=0,bEVSTOP(9)
0030 69LoEV9*100000
0039 Da LEV8=0,LEVSTOP(B)
0040 L8LbEV8* 10000

*0041 D0 6EV71O,LEVSTOP(7)
0042 L7=LEV?*1000
.0043 DO LEVb=0,LEVSTOP(6)
0044 b6LbEV6*1 00

*004h DO LEV5=0,,6VSTOP(5)
0046 L5=10*L.EV5

0047 DO LEV4=0,GEVSTOP(4)

0049 HX(N=HXNi-1
-0050 HXN0(HXN)=E 60L-6-?6-5L
*0051 C D PRINT*,HXN.,HXNO(HXN)
- 002 ENDO

0053 ENDDO
0054 ENDO
0055 ENDO0
0056 ENiDDO
0057 ENDDO
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0058 EDLW1
*0054 C D PRINT##dXN,(HXNU(1),I=1,HXN)
* O0bo DJ N=1,Hlv

0061 CALL, NEXIJ(HXNO(N),I,L~vmlh,HSToH)
*0062 tXN(NJ=Hsiok
* 0063 EI4DDO

0064 RETUkN.
0065 4
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0001 SUBHOUTINE HX;;kUINIT(LEv)
0002 49*44*4 4;..s;;;;s s. *ss;.;;;;;.;;ss;,;;;;s I

-' 0003 * THIS INITIALIZES THL PANAAETfkS FOR
0004 * ACCeSSI4 G AND DkAwING THE H4EX GC44D
0005
0006 9 OUTPIITS: iEV-- THE LEVEL OF THE HEX TU 1E 01AiN

OUO INCLUDE 'UTIL:HEX.CMN'
0009 1 * **4*4*******4****4****;**** .;*;s¢.s,;
0010 1 4 FJR DEFINITIONS OF VAIARBLES SEE HX14IT.FU"
0011 1 **********4**** 9*****************4*4*4*4***********4*4**#
0012 1 IMPLICIT INTEGER(H,P)
0U13 1 C3MON/HEX/IHxOUTNHLEV,MINLEV,SLTO,CLTODLNO,DIAM(1O),DIAMTR,
0014 1 + XOFI,YJF1,XOFJ,¥UFJ,RIOFX,RJOFXRIOFI,RJOFI,
0015 1 + ICON(70),JCON(70),IMAX(7),JMAX(7)
001 b 1I*;*s;.s4;;.ss.- 4********;*********
Oull TCLUUE 'DISPLAY.CMN'
0018 1 *********4*************444****
0019 1 4 XJ AND YO ARE THE CENTER COORDINATES OF THE DISPLAY

0021 1 COMMON/DISPLAY/ XO,YO
0022 1 *4*;*4 ***4*;;;;;;;;;*s;;;;;;;; ** ***********4
0023 INCLUDE 'HXGRD.CMN'
0024 1 4:**444;4* ;*****.4;;;;;;;*;;;*;;;ss;**$***;*;;:::**

• 0025 1 * PARAMETERS USED IN DRAWING THE HEXES AND *
002b 1 rHE LOC DATA *

0027 1 *44 *4** ****;* *;;***;;*** ;
" 0028 1 * PI 3.14159
" 0029 1 * XY THE RELATIVE POSITIONS OF THE HEX
- 0030 1 * VERTICES

0031 1 * RAD RADIUS IN METERS OF A HEX *

0032 1 4 PHI RELATIVE ROTATION TO THE START OF *
0033 1 4 THE HEX DRAW;le,THE 'BOTTOM' *
0034 1 * XPHI, THE RELATIVE DISTANCES TO THE START 4
0035 1 * YPHI OF THE HEX DRAW

* ~0036 1*** ************4********4**
0037 1 REAL PIPSI,PHI
0038 1 CUMMON/HXGRV/X(6),Y(6),RAD,PHI,PI,
0039 1 + XPHI,YPHI
0040 1***********4*************
0041 DATA PI/3.14159/
0042 PRINT*,'WHAT LEVEL OF HEX DO YOU WANT?'
0043 REA)*,LEV
0044 PRIWT*#'EmiTER THE X,¥ COORDINATES OF THE CENTER'
0045 PRINT*,-AS AN OFFSET IN METERS FROM NCOO:'

004b READ*,XO,vO
0047 * If SEEMS EASIER TO HAVE THE OPERATOR PUT THE
0048 COORDINATES RELATIVE TO NCOO, BUT ALL THE HEX
0049 $ UTILITIES ARE OFFSETS FROM THE CENTER HEX,
0050 XJ=50OOO+XO

0051 Y3=5700000 Y0
0052 INCLUDE *UTIL:HEXIN1T.PRM'
0053 1 *******4******4***,******;*,******4*4** ** ******vv*v***

0054 1 * IWRITE: OUTPUT DEVICE FOR ERROR MESSAGES *
0055 1 * LEVAAX: MAXIMUM LEVEL OF HEX AGGREGATION 4

005b 1 * LEVMIN: MINIMUM " *
0057 1 * DLT: LATITUDE OF THE ORIGIN HEX IN FLOATING- *
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0058 1 * PJINT DEGREES
0059 1 * Dl.,.: LJNGITUOE OF ORIGIN HE.X

*0060 1 * ULVS Z: HiEX LEVEL AT wrilCil THE SCALE OF THk.
0061 1 * HE.X CJOkDINATE SYSTEM IS GIVEN
0062 I * SIZHEX: DIAMETER OF HEXES Ar SJZe. 'rEVSIZ' IN
0063 1 * FLO1AfIN;-PDINr METERS9
0064 1 IaIRITL=6
006b I LLVMAX=9
0066 1 LEVMIN=4

*0067 1 DT=51.45
0068 1 DLN=9.00
0069 I LEVSIZ6b
0070 1 SIZHEX=25000.
0071l 1 CALJL HXINIT(IaRITE,LEVMAX,ILkVMINULT,DLNLEVSIZSIZHEX)
0072 19**9* ***99999* ****9;*9;***9******
0073 RADDIAITR/2.0

*0074 * IAMTm IS TdE DIAM4ETER OF THE ImSCRIBED CIRCLE
007b RkD=2$RhD/SURI(3.0)

* 007b PHis I e TiL OfATIiJN OF THE HEX GRID FkOM NORTH
0077 Prt12(LEVWN*19.1)*P1/180
0078 XPHI=,RAD9CDS(PHI)
0079 YPHI=RAD*SII(PHI)
0080 PSI=PI+PI/3
0081 *SET THE RELATIVE POSITIONS OF THE VERTICES

*0082 DJ 1=1,6
*0083 PSI=PSI+PI/3

0084 XW=)C3S(PSI)*RAD
0086 Y(I):SINCPS1)*RAo~
008b EA4DDO
0087 RETURN

*0088 m
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0001 SUPROUTINE MARKER
0002 $*******#sss;;;ss *s*s*;*
0003 $ TIIS ROUTINE JUST iRIfES Tdie RELATIVK *

0004 $ CJfRDINATES OF THE bOwEk LEFT CURNER

000t) T4CLUDE "'RAPH.CMN*

000b I REAL XMiNXAAXMIN,YMAX ! wiNDOW BUUNDARIES #

0u09 1 ! IN METERS *

0010 1 INTEGER INTLEV ! INTERVAL FOR ACCESSING'THE *

0011 1 ! DATA AND LEVEL OF HEX $

0012 1 CJMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,LLV
0013 1 ************$****************#*************;
0014 CALL CM)PEN
001b CALL rxrcLR(O)
0016 ISIZE=O
0017 PA=2

0018 PYZ3
0019 CALL TXAM
0020 CALL TXSIZE(ISIZE,PX,PY)

0021 $ IMAXX AND IMAXY ARE THE NUMBER OF DIGITS IN *
0022 THE X AND Y COORDINATES, RESPECIIVELY.
0023 SET X AND Y TO THE UTM COORDINATES OF THE
0024 * S* CORNER
0025 XX=ALOG1O(XMIN)
002b IAAXX=NINr(AX)+I
0027 Yi=ALOG10(YAIN)
002B IMAXY=NINr(IY)+
0029 * PROPORTION THE MOVE RELATIVE TO THE WINDOW SIZE *
0030 * THIE 400 WAS AhRIVED Ar HEURISTICALLY *

0031 N=(YMAX-Y4IN)/O000+1
0032 CALL KOVE(XMINYMIN+400*N)
0033 CALL RNMBR(XMIN,-lIMAXX)
0034 CALL MOVE(XMINfMIN)
0035 CALL RNUMBR(Y4IN,-1,IMAXY)

003b CALL CMCJ3S
0037 RETURN
0038 EivD
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0001 SJBROUTINE SETDEV
0002 ******;*****~4 *~,

0003 SETS GRAPHICS LwtVIrJ, IRENT
0004 *************;4 #**
000h INCLUDE~ 'GRAPrI.CMN'
0006 1 ******$*'**.*# *s;s**s*****s
0007 1 REAL XMIN,XMAX,YMIN,YiAX X rINDOW BOUNDARIES 4
0008 1 IN METERS
OO0v 1 INTEGER INT,LEV ! INTERVAL FDI< ACCESSING THE
0010 1 ! DATA AND L.EVEL OF HEX
0011 1 C)MMON /GRAPH/XMIN,XMAX,'iMIN,YMAX,INT,LEV
0012 1 **;**s.s**s*.s;ss.*.*;s****
0013
0014 I NITIALIZIN6 AND DEFINING THE COLORS USED *
Ou0t1) IN DRAwING IHE HEX CONNECI~VITIES A1ND LOC *

0017 DIMEJSIJN4 REn1(3),RED2(3),BLUE1(3) ,BLUE2(3)
0010 DIME.NSIJN GRELN1(3),GHEEN2(3),BKGkND(3),BLACK(3)
0019 DATA REDI/3U. ,i0.,10./,HED2/3U.,10.,10./
0020 DATA 8LUEI/10. ,20.,*100./,BLUE2/10. ,20. 1100.1
0021 DATA GREENl/20.,60.,5./,GREEN2/20.,60.,5./
0022 DATA BK:;ND/3U.,30.,30./,BLAC(I0.,0.,0./
0023
0024 IDEVICE=4027
0025 IJPT=5
0026 CALL GRSTRT(IUEVICE, IOPT)
0027 CALL CMJP6N
002B A4NzX4INa5D00
0029 XMX=XMAXi5000
0030 V'N=YMIN-5000
0031 YMX=YMAX45000
0032 CALL wINDOW(XMN,XMIXYMN,YMX)
0033 *****,s*;*s;********** ********

0034 * THE'1' M~ORS ARE SDINDRAWING THE HEXLOC

0035 DATA AND IHE '2' COLORS FOR TnE ORIGINAL LOC DArA
* 003b
*0037 CALL CLRMAP(1,1,GREEN1)

0 03 k CALL CLRMAP(2,1,BLUEI)

0039 CALL CLRMAP(3,1,RED1)
0040 CALL CLRMAP(4,1,RED2)
0041 CALL CLRNP(5,1,BLJE2)

0042 CALL CLIRMAP(6,1,GREEN2)
0043 CALL CLI4MAP(7,1,BKGHNL)

*0044 CALL CLRMhP(0,BlACK)
*004b CALL BK(;CLR(7)

004b *
0047 CALL VsWPORT(30.,129.3,O.,99.3)
0048 CALL CM4C63S
0049 RETJRN
0050 ED
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0001 SOIHOUTINE SErHXGRr)(MINbEV)
* ~0002 **# ***#* s******s***** *s

OU003 SrETS THE XY ADDRESSES OF TrIE HEXFS

* 000b *INPUTS: MlNLEV-- THE MINIMUM HIEX LEVEL
0007 **;** *#**;;* *;****i* ** *#r
0008j i~PbIcir iNTEGEN(H,P)
0009 INCLJDF PHXSTL3R.CMN'

0011 1 *THERE ARE 2401 LEVEL 4 HlEXES IN A LJEVEL 8 HEX
0012 1 INTEGLR44 HXND(2401) ! fHE INTERNAL HF.X NUMBERS
0013 1 INTEGLR*4 S(6) ! S INDEXES THE HEX SIDES
0014 1 ! IN CuUNfTERCLUCKW1SL ORDER 4
0015 1 INTEGER*4 iXSIDES(2401) !PACKSED HEX CONNECTIVITiES *
001b I OIMENSIJN XY(2401,2) ! THE AY CUORDINATES OF THE

0017 1 1 HEX CENTERS
0010 1 CJMMON /HXSTOR/HXN,HXNO,S,HXSlDES,XY
0019 1 ***ss~~***s*s*s********;******
0020 INCLUOL 'DISPLAAY.CMN'
0021 1***$#*******;*****.s;*;;*s**s **

*0022 1 X O AND YO ARE THE CENTER COORDINATES OF THE DISPLAY
0023 1 ;******;***s****s.*s.*** ***s,*~

70024 1 COt4MON/DISPLAY/ XO,Y0
0025 1 ** **4 **.# ******#***#***** ** *P
0026 INCLUDE 'UTIL:HEXknAD.O'4
0027 1 *THIS 3PENS THE ISAM F-LEUSED TO PROCESS AND 41
0028 1 *DISPLAY THlE LL3C AND HYD~fl DATA *
0029 1 OPEN(UNIT=7,NAME'PHEXXOAD',STATUS='UNKNOWN',
0030 1 + ORGANIZATION='INDEXED',ACCESS='KEYE).,RECL=2,

*0031 1 +~ RECURDIYPE'IFIXED',iOkM='UNFORMATTED',
*0032 1 + IEY=(1:4:lNTElGEK),SHlARED)
* 0033 1$

0034 L0=7
0035 XO=XO-500000
0036 YU=Y0-5700000
0037 CALL XYL2HA(XO,YO,P4INLEV,HEXO) ! SET CENTER HEX
0038 DO 1=1,HXN ! FOR EACH HEX
0u39 HXNO(J)=HXADD(IIXNO(I.1,HEXO) ! TRANSLATE

*0040 CALL HEXREAD(HXNZO(I),HXSIDES(I),LU) ! GET SIDES
0041 CALL lA2XYU(HXNf(i),X,Y,MINLEV) ! GET XY COORDINATES
0042 XY(1 9 1)=X+500000 1 BUTil COURDINATE SYSTEMS ARE
0043 XY(I,2)zYiS7o0000 CENTERED AT 32UNCOO
0044 ENDUO
004b RETURN
0046 END
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0001 SUBR~OUTINE URAWR0AVS(XMIN,XMAX,YMIN,YMAX)

*0003 THIS SET JF ROUTINES SUPERIMPUSLS TthF 5DM-
* 0004 *DERIVED RUAUNET ON THE HEX COiwhCIVLJES FOR
* 00(%5 CJMP.ARISON,

0007 INPUTS:KMIN,Erc--douNuiNG COHDiNATLS IN METERS 4
0008 #****$****$********$* ;***~~**
0009 INTEGIER*4 1,J,X,Y

*0010 INCLUDE 'U'riL:LNKNOD.CMNI
*~~~ol 0 11**;s;*~s;ss~**s**ssss***s;s*~**s

0012 1 *ARRAYS FOR THE~ GRID,NUDE,LINK,AND SUBNODE FILES

0014 1 It4TLGER*4 GHID,NODREC,Ll4KREC,SUbRLC
0015 1 COMMON /LNKNOU/GRIDc128,128),NODRLC(5,10),LNKREC(5,10O)
0016 1 + ,S~hbREC(500)

- 001b INCLUDE~ 'UrILLNKhOLUUPN*
0019 1 OPCNlNG THE GRiD,NUDE,LINK,AND SUBNODE FILES
0020 1 JPLN(UNII1 ,NAME='GRID' ,TYPE='ULD' ,RILADONLY,

*0021 1 *A -CESS='DiRECT',BLOCKSIZE=2000,SHAREO)
-0022 1 JPEN(UidIT2,NAME=IN0VE' ,TYPE='ULD' PREADONLY,

0023 1 *ACCESSz'DIRECTI,BLOCKSIZE=2000,SHARED)
0024 1 OPEN(UNIrFj,NAI4E:'ROAD',TYPE='OLD',READONLY,

*0025 1 $ACCESS'DIRECT,BLOCKSIZE2000,SHARED)
0026 1 3PEN(UNITz4,NAME='SUb3N',TYPE='OLD',READONLY,
0027 1 *ACCESS='DLRECr',BLOCKSIZE=2000,SHARED)
0028 I

* 0029
0030 *READ IN GRID FILE
0031 CALL GkIOR
0032 FJR EACH GRID
0033
0034 DJ X=XMIN-luOOO.XMAX,10000
0035 DISTANCES ARE MEASURED IN UNITS OF 20 METERS FROI
003b *AN ORIGIN UF 500000M N, 5600000M E. THE ORIGIN

*0037 CORRESPONDS TO GRID INDICES OF (65,65).
0038 DO Y=YMIN-10000,YMAX,10000

*0039 CALL IGKID(X,Y,I,J)
0040 CALL 0RWREC(GRID(I,J))
0041 ENDO
0042 ENDVO
0043 RETURN
0044 E N D

B- 34



0001 SJRKOUTINL URw(XXYYSIDES)

00 04 IN PUTS:
O04 * XXYY--CENTER OF THE HEX TO BE DHAWN
0005 * SIDES-- THE COLOR CODEUS FOR THE HE*
OOOt, #******#*******$***********$**************$*** ***#*********

0007 IPLICIT INME;ER (H,P)
0008 INTEGER SIDES(6)

0009 I:ACLUDE "HXGRO.CMN'
0010 1 ************;************************** ******.

0011 1 * PARAMETERS USED IN DRAWiNG THE HEXES AND

0012 1 * THE LUC DATA
0013 1 *****************************;************;
0014 1 * PI 3.14159

O01b I * XY THE RELATIVE POSITIONS OF THE HEX
0016 1 * VERTICES *
0017 1 4 RAD RADIUS IN METERS OF A HEA *
0018 1 * PHI RELATIVE ROTATInN TO THE START OF *

0019 1 * IHE HEX DRAW;ie,THE 'BOTTOM'
0020 1 4 XPHI, THE RELATIVE DISTANCES TO THE START *

0021 1 * YPHI 3F THE HEX DRAw *

0022 1 ******************$**$*********************
0023 1 REAL PIPSIPHI

0024 1 CJMMON/IHXGRD/X(b),Y(6),RAD,PHIPI,
0025 1 + XPHIrPHI

002b I ;$*****s s;**s***.*;*s**;***s**;********
0027 * THIS IS THE OkDER IN WHICH THE SIDES ARE DRAWN

0028 INTEGER S(6)
0029 DATA S/3,1,5,4,b,2/
0030 CALL VECABS
0031 CALL MOVE(XX, Y)

0032 CALL VECREL
0033 CALL MOVE(XPHIYPHI)
0034 DJ J=1,b

. 0035 LTYP=SIDES(S(J))
003b CALL LINCLR(LTYP)
0037 CALL DRAW(X(J),Y(J))

0038 ENDDO
0039 RETURN
0040 END
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0001 SBHOUTINE DRmGRD

0002
0003 * TrIS RUUTINE O)HAws TH GRID LINES *
0004 ********* ************************#*********************** ** -

000b IJCLLUUE 'GRAPHCMN'

0007 1 REAL XMIN,XMAXYMIN,YMAX ! WINDUW BOUNDARIES $

000b 1 ! IN METERS *

0009 1 INTEGER INTLEV ! INTERVAL FOR ACCESSING THE * -

0010 1 ! DATA AND LEVEL OF HEX *
0011 1 C3MmON /GRAPH/X,4NXMAXYI¥INYMAXINTLEV
0012 1*****$**$** ss**.**;***;* **$
0013 CALL CMJPEN
0014 CALL dKWCLR(7)

0O5 CALL NEMPAG
Olb CALL LNCLR(O)
0017 $ DNA* THE HORIZONTAL GRID LINES

001b YINT=INr
0019 DO Y=YMINYMAXYINT
0020 CALL MOVF(XMIN,Y)

0021 CALL DRAW(XMAX,Y)

0022 ENO "O
0023 ODAw THE VENTICAL GRID LINES

0024 XINT=INT

002b DU X=XMINXMAXXINT
002b CALL OVE(X,YMIN)

0027 CALL DRAW(XYMAX)
0028 EDOO
0029 * PRINT THE LOWER LEFT COORDINATES

0030 CALL CICLJS
0031 CALL MARKER
0032 RETURN

0033 END
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0001 PROGRAM DHWHEX

*0003 4rA SrLj RJUTINES TJ DISPLAY THE
0004 b VC AND "qEXISED LOC DAfA AND
0005 *TriE ASSJCIATED GRIDS.

0007 IN~CulaJDF 'UTIL:HEX.CMN'

*0009 1 *FJR DEFINITIONS OF VARIABLES SEE HXINIT.FOR
- ~0010 1 **** ** ************* ***s#* *;ss*sss
*0011 1 IMPLICIT .INTEGER(H,P)

0012 1 CM4(3N/HEX/ItAOUT,NHLEV,MINLEV,SLTO,CLTO,DLNO,DIAM(10) ,DIAMrR
0013 1 +XDFI,YLFI,XFJ,YF,kIOFX,RJOFX,RIOFX,RJOFX,
0014 1 + CON(70),JEON(70),IMAX(7),JMAX(7)
0015 1 *******************s**************
o uib INCLUDE NKXSTJR.CMN'

* ~0011 1 ****s**;**;**s*;****;**;**e**s
0018 I TiERE ARE 2401 LEVEb 4 HEXES IN A LEVEL 8 HEX

*0019 1 14TEGER*4 HXNO(2401) ! THE INTERNAL HEX NUMBERS
*0020 1 INTEGER*4 S(6) ! S INUEXES THE HEX SIDES

0021 1 ! IN CUUNTERCLOCKwISE ORDER *
0U22 I INTEGER*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES
0023 1 DIMENSIJN XY(2401,2) !THE XY COORDINATES OF THlE
0024 1 1HEX CENTLRS *
002b 1 CJRMON /HXSTDtR/HXN,HXNO,S,HXSIDES,XY
0026 1 ****s~~***s;***s**s*;;*****~~~
0027 INCLUDE 'GRAPH.CMN'

* ~0028 1 ;*;;**;s*s*****s;***s*ss**s
*0029 1 REAL XMIN,XMAX,YMIN,YMAX IWINDOW BOUNDARIES

0030 1 1IN METERS
0031 1 INTEGER INT,LEV IINTERVAL FOR ACCESSING THE

-0032 1 n ATA AND LEVEL OF HEX*
*0033 1 COMMON /GRAPH/XMIN,XMAX,YMIN,YMAX,INT,L.EV

0034 1 ***************************
0035 INCLUDE 'rYPE.CMNP
003b I** *** *** ***.;**** ***** ** **
0037 1 LOGICAL LJC ! TYPE=ROADS
0038 1L)GICAL HYDRO ! TYPE=RIVERS

*0039 1 CJMMON/rYPE/UUC,HYDRO
* ~0040 1*** ******** ********* *** **#

0041 CHARACTER*l IANS
0042 PHINT*P,'L3C 09 HYDRO?'
0043 READ(5,10)IANS
0044 IF(IANS.Ej.'b')L0C=.TRUE,

* 0045 IF(IA.S.E..'H')HYVRO.TUE.
*004b IF(.NOT.LOC.AND..Nor.HYDRD)THEN

0047 PRINT*,'INVALID TYPE; TRY AGAIN'
004V STOP

* 0049 ErJOIF
0050 !ANS='Y'
0051 DO WHILE(IANS.EO.'Y')
0052 CALL IXGRUINIT(LEV)

*0053 CALL GRIDIN1T
0054 CALL HFXGEN(HXN,HXNO,LEV,MINLEV)
0055 CALL SETHXGRD(4INLEV)
005b CALL DRWI4XGkD
0057 IF(LOC)CALL DRWROADS
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0058 PRI.4T*,RDOAvS?*
0059 RhAD(5,1O)IANS
0060 10 FORMIAY(1AI)
0061 Il(IANS.EU.'Y')rHEN
0062 CAi6b DIHAWROAUS(XAIN,XMAX,YMIN,YMAX)
0063 END~lP
0064 CALb FIXEH

*0065 PRINTP,'ANOH±R RUN?'
006b RLAE(,10)IANS

*0067 ENDO
006b CALI GRSTOP
0069 END
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0001 SUBROUTINE URwHXGKD
0002 **$*#$*;*$***; ;~*;*VV*VV$ #*$$$$$;$*$*$$$ *#$

0003 * CALLS 'DRO* TO URAW A HEX EITHER IN #

0004 8 6LACK AID WHITE Oo I.IV'NG COLOR, AS *

O00b * NEEDS BE. *

0007 IPLICir INTEGER(H,P)
0008 INCLUUE -HXGRU.CMN-
0009 1 *************************.*************#*s

0010 1 PARAMETERS USED IN DRAwING THE HEXES AND
0011 1 * THE LOC DATA *
00121 ******************4***********************

0013 1 * PI 3.14159 *
0U14 1 XY THE RELATIVE POSITIONS OF THE HEX *

0015 1 * VERrICES
0016 1 * RAD RADIUS IN METERS OF A HEX *

0017 1 * PHI RELA'IVE ROTATION TO THE START OF *

001b I * THE HEX DRAW;ie,THE *BOTTOM'
0019 1 * XPHI, THE RELATIVE DISTANCES TO THE START
0020 1 * YPHI 3F THE HEX DRAW *

0021 1 s * **** ; ** ***;;*s**s **
0022 1 REAL PI,PSI,PHI

0023 1 CO'MON/HXGRD/X(b),Y(6),RADPHIPI,
0024 1 + XPHIDYPHI
0025 1 ********;****~$****;******
002b INCLUDE 'UTIb:UNPACK.CMN'
0027 1 ****s**********s*s *****************s******
0028 1 INTEGER*4 HSIDE(6) 1 CONNECTIVITY CODES IN
0029 1 ! NUMERICAL URDER BY SIDE *

0030 1 CJMMON/UNPACK/HSIDE

0031 1 *****#*******~*************
0032 INCLUDE 'HXSTOR.CMN'
0033 1 ****$*************#***********
0034 1 * THERE ARE 2401 LEVEL 4 HEXES IN A LEVEL 8 HLX *

0035 1 PJTEGER*4*HXNO(24u1) ! THE INTERNAL HEX NUMBERS
003b I INTEGER*4 S(6) ! S INDEXES THE HEX SIDES $

0037 1 ! IN COUNTERCLOCKWISE OkDER $
0038 1 INTEGER*4 HXSIDES(2401) !PACKED HEX CONNECTIVITIES *
0039 1 DIMENSION XY(2401,2) ! THE XY COORDINATES OF THE *

0040 1 ! HEX CENTERS *
0041 1 COMMON /HXSTDR/HXNHXND,SHXSIDESXY

0042 1 **$***;************** *$*************$******
0043 INCLUDE 'TYPE.CMN'
0044 1 ;s;*ss**;****;*;*;sss****
004b I LOGICAL LOC ! TYPE=ROADS *
0046 1 LOGICAL HYDHO ! TYPE:RIVERS
0047 1 COMMON/rYPE/bOCHYDRO
0048 1 ******************************************$
0049 CALL CMOPEN

0050 IF (LJC)THEN
0051 DO J=1#6
0052 HSIDE(J)=0
0053 ENODO

0054 ENDIF
0055 DO iulHXN
O05b IF(HYDRO) CALL UNPACKER(HXSIDES(I))
0057 CALL DRo(XY(I,1)vXY(I,2).HSIDE)
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0058 E NDUD
*0059 CALL VECABS
*0060 CALL CMCLJS

0061 PETURN
0062 END
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0001 SURROLITINL UR*LNK2(X,g,NXTbN()
0002 *#**$*,#************$* **#$$
Ou0.3 * THIS ROUTINE DRAWS THE IOUTLImK'*
0004 *OR16INArING Alk NODE X,Y AND GETS TFio. POi JTER
006 *l TJ THlE NExT LINK AT THIS NODE

00017 INPUTS:
0008 X ,Y-- COORDINATES UF THlE SfART NODE
0009 *NXTLNK-- THEf FIRST OUT6INI( At TrIE NODE
0010 ItOUTPUTS: NX1'LNK
0011
0012 INTEGER*4 TrPLINKSRECNUM,WHDPOS,ND
001,3 I'JTEGER*2 ICLK,X,Y
0014 I!4TEGER*2 MUM
0015 INCLUDE 'UTIL:SUB.CMN'
001 b I ****$********e********;******
OUll 1 ** SJBX,SU6Y THlE X AND Y COORDINATES OF THE SUBNODES
0u18 1 *5*5 1' NE LINK (SEE BDA DOCUMENTATION)
0019 1* ******** *4*4* *** **** **$***
0020 1 I:TEGER*2 SUBX(100),SUBY(100)
0021 1 CJ'4mON/SUd/ SIJBx,SUdy

* ~0022 1 ** ***$ *$* *********# *********
0023 INCLUDE 'UrIL:LNKNOD.CMN'

* ~0024 1 *~~sss$s~s;*s5~s*s****$**;~~~*;;
* 0025 1 5ARRAYS FOR THE GRID,NUDE1,LINK,AN0 SUBNOOE FILES

002b 1 ****$*************************
0027 1 INTEGER*4 GHID,NODREC,LNKREC,SUBREC

*0028 1 COMMON /LNKNOO/GRID(128,128),NOOREC(5,100),aNKREC(5,100)
0029 1 + ,SUBREC(5UO)
0030 1 *** ** * *'***** **** **;*** ******* **
0031 INCLUDE rType.CAN'
0032 1 ****;** *;*ssss*** ***** ***
0033 1 LOGICAL LUC ! TYPE=ROADS

*0034 1 LOGICAL HYDRO ! TYPE=RIVERS*
0035 1 COMMON/rYPE/63C,HYDRO
003b 1 * ****** **** ****** ***** **
0037 CALL CM3PEN
0038 CALL GEYNDK(NXTLNK,LRLCNUMIPWRDPOS)
0039 NwRDPOS
0040 LU=3
0041 CALL GErREC(LU,LRECNUMLNKREC)
0042 *SET LINK rYPE*
0043 rMPLINK:LIB$EXTZVCO,16,LNKREC(3,N))
0044 CALL LIBSINSYLTMPLINK,0,16,LTYPE)
0045 *
004b IF(HYUR)L.YPELTYPE-11
0047 5NOT ALL TYPES OF LINKS ARE DRAWN
0040 IF(LTYPE.LFX3)THEN
0049 IF (tTYPE.LT,0)LrYPE=-3
0050 IC6R=LrYPE-3

* 0051 CALL LINCLR(ICJR)
* 0052
* 0053 $SET SUBNODE PHYSICAL RECORD NUNbER *

0054 rmPLINKzLIB$EXTZVCO,16,LNKREC(5,N))
0055 CALL LIBSINSV(TMPLIt4K,O,16,SRECNUM)
005b SET subqnDE WORD NUMRER
0v57 rMPLINK=blB$EXTZV(lb,16i,LrKREC(5,N))
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005$j CA1L LJdS1NSV(TMPJINK,O,l,WRIPUS)
005~9

0061 IF THERE ARE NoD subNfl~s SET N~XTLNK ANwD RLTUPN0062 LF(SRECI4LJM.GT,..AND.EIRUPUS.GT.0)THEN
0063 CALL GETSUB(SRLCNUM,WIDPOSNUM)

4 0064 CALL. IDVEcTRANX(X)PrRANIcY))
0065
006b 00 IZ1,PIUm
0067 * RAW TO EACH SLUaNODE
0068 CALL DHAW(rRANA(SU8X(I) ),TRANY(51JOY(x)))
0u6q E4DiO
0070 N]DZLNKO(EC(4,N)
0071 CALL URviNOf(NUJD)

-'0072 10 C3N1INUE
0073 ENUIF
0074 E-401F
0075 NXTLNK=GNKREC(2, N)
007b CALL CMCbaS
0077 RETURN
0078 F-4D
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HEXER CALLING SEQUENCE

HEXER

~ORNERS

* EXGEN

LHEX.2X Y*

-N GEN *

1----..GATOR

-SUMM4ER

ICODE*

I ELV

VG

*TERRAIN SYSTEM UTILITIES

Figure B-7.
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PROGRAM: HEXER

S-"- . COMMON L Z
ROUTINE ' - , x x ,

AVG z7- ' _

CORNERS , _ X _ - ,_ _

GATOR X I I I

HEX2XY X
,::,_ __ t X -

HEXER X X

HEXINIT X_____. ..... ___ x  I
ICODE x

_ ____APIN___, , _MA 0 .PIN --. x .-.. __ ...1.. I_ _ ______

* SUMMER ___X X 1

Figure B-8.
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0001 SUbHOUTINE AVG(HXNOXY)
0002 **********s*******4;*; ** *****s *

0004 * FOR ONE HEX AmD kRIrEb TH. .'ITSo

OOb 9 INPUTS: HXNU-- EXrERNAL FURKA UV THE HEX NUMER *
0007 I XY-- UTh CODRU~INAIF OF THE HEX CENTEW *

0009 IMPLICIf INTE;FR*2 (H-P)

0010 INTEGER*4 HXN)
0011 14CLUDE PCOUE.CMNP
0012 1 ****************sss***********s**********s**ss'
0013 1 * ICWn CONTAINS THE COUNTS OF THE RESPECTIVL SURFACE CODES 9.
0014 1 * CJD CONrAINS rHE RESPECTIVE PERCENTAGES -
0015 1 * SSUM IS THE SUM OF THE ABSOLUTE SLOPES
001b 1 * ZSUA IS THE SUM OF THE ELEVATIONS *
0017 1 * NSLUPES IS THE NUMbER OF SLOPES COUNIED 9

001b I * AND NPOINTS IS THE NUMBER OF POINTS COUNTED 9
0019 1 *********;s******************************ss***
0020 1 INTEGER*2 ICOU(0:2)
0021 1 DIMENSION COD(0:2)
0022 1 CJMMON/CODE/ICODCODSSUM,ZSUM.NSLOPES,NPOINTS

0023 1 *.s.sss*** s;**ss*;s***ssssssss
0024 SgNSL3PES
0025 S=S*1O0. ! DATA BASE RESOLUTION UF lOOM
002b SLbPE=SSUM/S
0027 ELbEV=ZSuM/NPO1NrS

002b *
0029 * FJR EACH FEATURE CODE
OU30 DU 1=0,2
0031 CO4PUTE % FEATURE TYPE
0032 COD(I)=ICODU(I)

0033 COD(1)zCOD(I)/NPOINTS
0034 * NEXT TYPE
0035 ENDDU
0036 LU=3
0037 WRITE(LU,11)HXNOXeSLOPEELEV,(COD(),I=Oe2),NPOINTS
0038 + ,NSLOPES
0039 11 FORMATC(XIb,2F10.0,5F8 . 2 , 2I5)
0040 RETURN
0041 END
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)v0!i FJNCTIU'. tETW6.EN'(X,X1,X2)

'S. 0003 *A RUIJTX~dE OHICH JUisr DErER4INLS
* ~OUu'4 WHETHER Ok NOr X IS Bt.TWELN X1 ANt) X2.

0005 **
000b *INPUTS: X,X1,X2--tJTM COJRDINATE VALUES *
0007 O UTPUTS: BErWt.EN-- A LOGICAL TkdJE OF FALSE

* ~ on 000 *tJF, ***SINCE X IS REAL AND X1 AND X2 ARE
-' 00U09 * **I~JfEG~k, CL1OSE CALLS M AY BF UNkELJABLE *

00110 ~ ~ k 1X

0U12 UJGiCAL BE.TNELN
0013 TF( (XI-X).GI.0.,OH.(X-X2) .GT.0)THEii
0014 BETNEENz.FALSE,
0015 ES

- 0016 BETwEENI=,TRUE.
*0017 ENDIF

0018 i(ErURN
0019 ENLJ
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0001 FtJNCTIO'4 ibETW6FN(X,,Xl,X2)
0002 #***s*s*ss*..**p. ;*s*ss.4s~,
0003 *A FRU(TI,4E *-iICH JLISI' DEFER-41NES

* 0U04 WHrEE 3k rNOf X IS 13TWEEN X1 ANi) X2.
* ~0005 *******;*,.**** $

000Ub INPUTS: X,Xl,X2--UTM COIRDINvATE VALUES
0007 *OUTPUTS: BEfwtEN-- A LOGICAL TR~UE OF~ FALSE

OU09*#*IJAEFji, CLOSE~ CALLS MAY BFUNkELIABJE

0011 1,4TEG~k XI,A2
0012 LJGICAL 8T.OELN
0013 TF( (XI-K) .Sf.rJ.UH, (X-X2) .GT.O)THEN
0014 6TIojE2r4.FALSE.

001~b BET"EV=J.TRUE.
0017 EivDIF
Oul 0U1 HURN
0019 N
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9*0001 SIt- f 'TINE CORNERS

* 0003 THI %(15rxUTINL. SETS THE COOHDINATES OF [HE CORNERS iF *
0004 4 THF T&'RHAIN BJX BLING PxOCESS.D,

0006 IICBIUOE: "4AXMIN.C'4N'
* ~0001 1 ********4ss;;sss;**sssss~~~~ss

000$ 1 THE OEM LIMITS OF THE RECTANGLE OF INTEkEST*
-. ~0009 1 $***********~;*****4 4** 44 **

0010 1 INTEGER XMIN,XAAX,YMIN,YMAX
0011 1 COMMD4 /MAXMIN/AMIN,XMAX,YMIN,YMAX
0012 1 4*s*ese;*ss;*s~s4;** *********

-0013 PHINT*,ETLR THE SOUTHWEST CUOHDINATES IN METERS:'
0014 PRINT4,'EAS1IJG:'

* 0151 REAO)(5,*)XMIJ
0016 PrINT,'NORiHING'*

*0011 REAO(S,*)xMIN
- 00lb PRINT4,"'J# ENTLR THE NORTHSEST COflDINATES:V

0019 PHINT#,'EASTING:'

-'0020 REAO(S,*)AMAX
* .0021 PRINT*,'NJRYHING:'

0022 REA(6,*)V4AX
-'0023 C.0. NJW EXPAND IYHc BOUNDARY SO THAT HEXES WHICH INTERSECT,

0024 C.. BUT AR~E MOjT CENTEHEU IN THE AXEA Or INTEREST sILL BE
0025 C... PROCESSErD.
002b XMln=Mil-12500 !RJUGHljY THE RAnIUS OF A LEVEL 6 HEX
0021 X4AX=XMAX+125J0
0028 Y![N=YMIN-12500
0029 YAX=YMAXt12500
0030 RETURN
0031 END
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*0001 SJFiRUUTINL GA10H(X,Y,HXiq0)

* 0003 (thIS IS THE AGGRE'GA2ON')*
* 004 4 THIIS NUUTIIJE is I)ESIGNED TJ Ab.GHEGAIE*

0005 4HEX DATA FRJM A VLHSIJN OF THE*
OU~o * ERNAIN DISPLAY FILE.*

0008 *IN~PUTS: X.,Y-- CUORDINATES OF THE CEd4TER OF THE *
0009 *HEX ( IN~ METERS FROM HEX ORIGIN) 4

* 0010 HXNJ-- EXTERNAL HEX NUMBER*

0012 I4PLICIf INIEUEH42 (H-P)
0013 7TVTECER*4 HX'JU,INIX,INTY,IX, IY

-t 014 INCLUDE 'CJRNER.CMN'
0015 1*4** *44** **** ** **4 ** ******$***

0016 1 * SWX,SOY ARE THE SOUTHWEST UITM COORDINATES OF THE$
0011 1 $ AREA REPRESENTED BY THE DATA [N IBUF.*
0018 1I 444*4************************

0019 1 lITICGEH44 SwX,SAY
0020 1 CJMMU)N/C'ORNER/SWX,SWY
0u21 1 44*4*4* ***4*44**44***4******
0022 T.NCLUDE 'HEXRAD.CMN'
0023 1 lNTEGEH*2 D83RES,HEXR
0024 1 CJeMON/dEKRAD/DbRES,RAO2,HEXR
0u25 INCLUDE 'CODF.CMN'
002b 1***4*4*4***4 ;*s*s*;ss*s~s;.*ss.*s
0027 1 * ICOU C04TATNS THE COUNTS OF THE RESPECTIVE SURFACE COVES *
0028 1 * CM) CON LAINS THE RESPECTI VP PERCENTAGES*

0029 1 * SSUM IS THE SUM OF rHE ABSOLUTE SLOPES*
0030 1 * ZSUM IS THE SUM OF THE ELEVATIONS
0u31 1 * gSLDPES IS THE NUMBER OF SLOPES COUNTED*
OU032 1 * A40ND WRINrS IS rHE NUMBER OF P~iNTS COUNTED*

* ~0033 1 ***4*******4*****4**4*******4**4444
0034 1 IITEGER42 ICOV(0:2)
0035 1 OiMENSI)N CUD(0:2)
003b I CJMMON/Cf-ODE/ICDD,CQDDSSUM, ZSUM,NSLOPES,NPUINTS

* ~0031 *444444 ****~*~****nss 4**..4*4*
003b
0039 NSLOP6SO0
0040 NPUINTS:0
0041 ZSUM=0
0042 SSUM~O
0043 DO 1=0,2
0044 ICLD()=0
0045 ENDO

* 0046 *
0047 *FUR EACH N-S SCAN LINE INTENSECTING THE CIRCLE
0048 *
0049 I4TXNINT(X/DbRES)*DBHES
0050 ITY=NltT(Y/D8RES)*DBRES
0051 DO IX=INTX-HEXR,INTX*HEXR,DBRES
0052 YDCLTAIqINT(SQRr(HAV2-(IX-TNTrX)*42)/DBRES)*DBRES
0053 4YDELTA IS THE DISTANCE (ROUNDED TO DBRES)TD THE

4 0054 *C[RCUFEFRLNCE

0055 *FOR EACH POINT ON THE SCAN LINE,FHOM S TO N
0056 0) IY=INTY-YDELTA,INTYtYDELTA,DBRES
0057 Jz(IX-SwX)/OBHES.1
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GATUkc

0059 CALL SUM14Ei,(1,J)
* u6u E4DDO

00)61 *NEXf P31Nf
0062 ENDUiO
0063 *NEX 1 SCAN
0064 *NEXT HE&~#
0065 IF(NPOIN4TS.NE.0)CALL AVG(tIKND, X,Y)

* 006 RETURN*
0061 ENI)
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0001 PROGRAM ?H.XEH
0002 **4*******4******44******;4*;;;

0003 *'rIEXiSES' THE SURFACE AND ELEVATI)N DATA*
0004 ******** 4*******4**** **44;

0005 14PLICIT INTEGER(d,P)
000b LJGiCAL,41 BLTO#Et
0001 INCLuD0E '4AA4iN.CPN'

0009 1 *THE LirM LIMITS OF THlE RECTANGLE OF iNTEREST*
0010 14** *4** *** *4**** ***************

0011 1 I14TEGERc X~iNXMAX,YA1Ih,YMAX
0012 1 C)mM~nd /4AXm,4./AMN,XmAX,YMiN,YMAX
0013 1*$4 **4'4 444 *4*4 **444*4 444 *4* *4

0014 1i.t CLtIOE 'CORNER.CMN'
* 00~O15 1 4***4* **** *4* *;*4** **** **** **

0016 1 * SsX1 SmY ARE THE SCJUTHnEST UTM COORDINATES OF THE*
0011 1 4 AREA REPRESENtED BY THE DATA IN IbUF.

* ~0018 1 ***4***********4***********4*

0019 1 INTEGEH*4 SWX,SWY
0020 1 CJMAfP4/C0HNER/S4X,SWvY
0021 1 ********************* 4******

0022 DIMENSION HEXo(2401.),HEX4(49)
0023 CALL HEXA'IT
0024 CALL CORNERS
0025 CALL rEXGENCHA6,HCXb,1O,6) !GET ALL LEVEL 6 CENTEkS
0026 CALu riEXGKN(HX4,HEX4,b,4) !GET CENTER LEVEL 6
0021 DJ I=l,tIXo
0028 CALL HEX2XY(rIEX6(I),XY)
0029 1F(HETwEEN(X,XMIN,XMAX) .AND.B3E]'WEEN(Y,YM1N,YMAX))THE4J

*0030 SWX=NINT(X/10000.)*10000-20000
0031 SwY=4INT(Y/10000.)*10000-200O0
0032 CALL UNGEN
0033 DO J1,11X4
0034 HEX=HXALID(HEX6(i),HEX4(J))
0035 CALL IEX2XY(HEA,X,Y)

"1003b CALL HEXOUT(HEX,1,4)
0031 CALL GATOR(X,Y,N)
0038 ENDO
0039 ENDIF
004o ENDD
0041 PH1NT*,'TH-IH-THAT$ ALL F-FOLKS.'
0042 END
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0001 SJRkOUT1NL. HEAGL(HXN,XNU,LEVTtiP,L .bOT)

0003 *T4lS HOUTINC GErtEnArES HIEX rNUMBLPS
0004 FR~OM LEVEL 'LLVTOP' TU 'LvI5T',
0005 NLSI'Eu IN H.X FASIJIN.

0007 *INPUTS: LEVfOP,LEVBDT-- THE TUP AND BOTTOM LEVELS
000$ O F THe. HEX TREE TO bE GENERATED
0009 *OUTPUTS: HXN-- TlE NUMbER UF HEXES GENERATED
0010 H INJ-- THE ARRAY CONIAING THE HEX NUMB~ERS
0011

* 0012 1PI.cir lNrEGER (H,P)
0U13 DIMENSIJN LEVSTOP(4:10)

* 0014 DiIENISIJN HXFIJ(2401)
0015 INTEGLR*4 ZERJ

*001b C"' THlE VARIAdE. ILEVMIN' SHOULD bE (AND PROBABLY IS) SET ELSEWh
0017 LEVMIN=4
001$ ZLRD2771777777
0019 L:LLVfP-L.EVBJT
0020 IF(L.EQO0)THEN
0021 PiINT*,'ERROR IN HEXGEN'
0022 RE.TURN
0023 EiDIF
0024 HAN=74*(L-1) !YOU MUST ASK FOR AT LEAST ONE LEVEL
0025 C D PRINT*,'HXN',HXN
0026 DO 1=4,10
0027 LEvsrop(I)0
0028 ENDDO
0029 DJ PdLLVRJT,LEVTOr-j
0030 LEvsrop(I)=6
0031 E'L00o
0U32 HAN=0
0033 C... IF LEvsrop(LEVELd=0 THE LOOP IS ONLY EXECUTED ONCE, AN~D
0034 C.. THE DIGIT SUJBTRACTED IS 0,..NO CHkNGE
003b UJ LEV1o~o,LEVSTOP(10)
003b L1O=LEVIU*1000000
0037 00 LoE 9=u,LEVSTOP(9)
0038 L9=LEV9*100000
0039 Da LEV8=0,LEVSTOP(B)
0040 L8=LEVU*10000
0041 D0-LEV7=0,iEVSTOP(7)
0042 L7=LLV7*1000
0043 u0 LEV6=0,LEVSTOP(6)
0044 Lb=LEV6*2 00
0045 DO LEV5=0,LEVSTUP(5)
004b L5=10*LEV5
0047 00 LEV4=0,LEVSTf]P(4)
0048 L4=LEV4
0049 HXN=HXN+l
0050 HXNO($XN )=ZERD-LIO-L9-L8-L7-L6-L5-L4
0051 C D PRINT* , XN ,HXNO(HXN)

*0052 ENDD
0053 ENDO
0054 END U0
005b ENDO
0056 ENDO
0057 ENDO
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IIEXCFw

0Q5tl EWL)000
0059 c D? P~lifT*,rXN,LIXNU(i),I:1,HXN)
006u DJ Nzl,iX

* 0061 CALL. HEXIN(HXNJ(N),l,IAVMlN,HSTOP)
*0062 tixNo(N)=Hsrok

0063 EN4DUO
0U64 RETURN~
O0bb END
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0001 SUBRHOUTINE SUMME(1,J)

0003 *SJMS ilIE EUjEVATIOP.,SLUPL,ANh) FEATURE DATA Al ONE j.,r *
0004
OU05 14PUTS: IJ-- THE: ROW AND CLL.MN IN THE A~hkAY IdUF

0007 14PLICII' IqTJEGER*2 (H-P)
0U08j IlICUtIDE 'EXRAD.C4N'

*0009 1 I~rEGER*2 D6RES,HkAR
0010 1 C)MAUN/tIEXRAD/DBRES,HAD2,HEXR
0011 INCLUDE 'CODE.CMNO
0012 1
0013 1 #TCflU CONTAINS THE COUNTS OF THE RESPECTIVE SURFACE %CODES '

* 0014 1 *,CJD) CUNfAINS THE RESPECfIVF PERCENTAGES
oulb 1 4 SS[U,4 IS THEsu OFJ or HL ApsflLUT1E SLOPES

*oulb 1 4 ZSUA4 IS TtiF SUM OF THE~ ELEVATIONS
0017 1 * NSLUPES IS IH6 NUMIO. (W SLOPtS COUNTED
0018 1 * AND NPOiNrs lb THE NUMIBER OF POINTS COUN4TE)
0019 1 ********** ,*$$***;*#$*****$*$$**$

0020 1 INTEGER42 ICOU(0:2)
0021 1 DIMENSIDN CUD(0:2)
0022 1 CJ4MON/CODE/ICOU,COD,SSUM,ZSUM,NSLOPES,NPOINTS
0023 1 ***;****,;**sss.#sss.,.**$s**s**

0024 coo. COMPUTE THE AoSULUTE DIFFERENCE INJ
002b coo* EUEVATION5 oErWEEN THIS POINT AND THF
002b C.. POINTS ADJACE:4T TO ITHE N AND E

*0027 C.0. ADD) TO THE C(II&ULATIVE SUMS OiF DIFFERENCES
*0028 Co.*. A.D ELEVAriUNS,HESPECTIVELY

0029 Z121F.LV(1,J)
0030 IF(ZI .LE.U.UR.Z1.GE.4000)RTU(N
0031 coo. I4CREASE THE. POINT COUJNT
0032 NPOINrs=NPO1NTStl
0033 C
0034 C... I~lCHEASL THlE FEATURE CODE TALLIES
0035 1%C'ICODE(I,J)
003b IF(IC.NE.1 .AND.IC.NE.2) 1C0o

*0037 ICOD(IC)=ICUD(IL)+1
003b C

*0039 ZSUM~zsum+Z1
0040 IF(J+1.GT.4U0)GUTU30 !400 CULUMNS IN THE ARRAY
0041 Z2=IELV(1,J+1)
0042 IF(Z2.LE.U(JURZ2,GE.4000)G)TO30
0043 NSLUPES=NSLUPES+1

0044 S5U? S8UMtA8S(Z1-Z2)

0046 IF(I+1.GT.4u0)kETURN !400 ROWS IN THE ARRAY
0047 Z31EV(4.1,J)
004fd IF(Z3 .bE.D.OR.Z3 .GE. 4000) RErUKN
0049 NSLOPES=4SLUPES+1

* 0050 SSUM=SSU4+ABS(Z1-Z3)
*0051 RETURN

0052 END
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HYDROHEXER CALLING SEQUENCE

HYDROHEX ER

-HEXIN IT*

-- OPENERS

- E GR IDR*
NODEHEX

.1 -GETNDX *

-GETREC

LINKHEX

I-~GETN DX *

L~GETRE C*

~~GETSUB*

.. TRANX*

-- TRANY*

-HEX SIDE

'-HX RECORD

LHEXREAD*
PACKE R*

4' *TERRAIN SYSTEM UTILITIES

Figure B-9.
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PROGRAM: HYDROHEXER

OMMON
LL0 LiJ w-

ROUTINE

* GETSUB x x

* GRINR X

HEXSIDEx

HXRECORD x

-LINKHEX X X X X

* NODEHEX x X

PACKER _ _

Figure B-10
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0001 SUBROUTINE HEXSIDL(X,YHS,HN,w,Z)

* ~0002 $***;*#***4;$4 s*ss#ss*s;*se*s
0003 THIS SUdRaUTI4E Drlt ,,4ES THE HEX NIUMBER
0004 THAT ANY XY CO0 uINAit6 LIES WITHIN. THEN
0005 I J7 DETERMINES THE SIDE OF THE HEX THAT IS
OU06 * NEAREST THE COOHDlKATr. *

OU~b * INPUTS: *
0009 * X,Y-- EASTING,NORTHING IN METERS *

0010 * OUTPUTS:
0011 * $S-- HEX SIDE
0012 H IN-- HEX NUMBER
0013 O ,Z-- COORDINATES OF CENTER OF HEX IN
0014 METERS FkO4 CENTER OF HEX ORIGIN

0015
OUlb * AT=HOHIZONTAL DISTANCE OF THE POINT FROM IHE
0017 * HEX CENTER. *
0019 * BT=VERTiCAL DISTANCE OF THE POINT FROM THE *

0019 * E CE4TER. *

0020 * A AND 8 ARE THE COORDINATES OF THE POINT RELATIVE *
0021 * TO A ROTATION OF THE COORDINATE SYSTEM. *
0022 * C=THE COSINE OF THE ANGLE OF ROTATION. *
0023 * S=THE SINE OF THE ANGLE OF ROTATION.
0024 * D=TAN(60)*A=SORT(3)*A *
0025 * THE SIDE OF THE HEX THE POINT IS NEAREST CAN *
0026 * BE DETERMINED BY ITS ANGLE FROM THE HORIZONTAL *
0027 * AXIS.
0028 * SIDE3:0-60 SIDE1:60-120 SIDE5:120-180 *
0029 * SIDE4:180-240 SIDEb:240-300 SIDE2:300-3bO *
0030 * THE POINT IS WITHIN 60 DEGREES OF THE
0031 * HORIZONrAL AXIS IF ABS(B/A)<TAN(60)=SORT(3). *

0032 * THEREFORE: *
- 0033 * IF o<b<U, THEN 0-60 DEGREES.

0034 * IF u<d<-O, THEN 120-180 DEGREES.
0035 * IF 0<8 AND NEITHER OF ABOVE, THEN 60-120 DEGREES. *
003b IF D<8<0, THEN 180-240 DEGREES* *
0037 * IF -D<0<0, THEN 300-360 DEGREES.
0038 * IF B<O AND NEITHER OF ABOVE, THEN 240-300 DEGREES. *
0039
0040 IPLICIT INTEGER (HP)
0041 INCLUDI 'rRAN.CMN#

0042 1 CJmmON/rRhN/S,C,L,S3
0043 CALL XYL2HA(X,Y,LHN)
0044 CALL HA2XiL(HNWZL)
0045 AT=X-W
0046 BTy-z
0047 A:C*Art SdT
0048 B:C*BT-S*AT

0049 OzSQ3*A
0050 IF(8.GE.0) THEN
0051 IF(B.LE.D) rHEN

0052 HS=3
0053 ELSE IF(B.LE.-D) THEN
0054 HS:5

0055 ELSE
0056 H5=1
0057 END IF
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0u58 ELSE IF(B.GE.-D) THEN
0059 HS=2
0060 ELSE IF(B.GE.D) THEN
0061 HS=4
0062 ELSE
0063 HS=b
0064 END IF
0065 RETURN
0066 E ID
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0001 SUSHOUTI;4, HXEC0RD(HAHSIDElEkR)
0002 4*******4***$$4*;* *******;44* 4**44*4;******$**

(1003 RECURDS THE HiDRD CODL 'LTYPE* AT SIDE *HSIDE' JF 4
000 4 TiE HEX *HA'. THEIJ 11 FINDS THE AJJACPNT HEX AND 4
0005 THE CiRkESP)NUING SIDE AND KE-RLCURJS THE INFU. 4

0006 **44**********4*****s**4**ss *;
0007 4 IkPUr: HA--THE HEX ADDkESS OF IHE F14ST SUNODE

000h * HSIDE-- THE SIDE OF HEX "diA° AT WHICH THE 4
0009 * HYDkO CJDE IS BEING RECORDED 4
0010 * OUTPUT: IERR-- AN ERROR FLAG
0011 ***44*4**4*4***4*4****#**4*4*4
0012 I4PLICIr INrEGER(hP)
0013 INCLUDE °UrIL:PACK.CMN'
0014 1 44**4*4*********44****4*4**4*
outs 1 IorGEH*4 SIDES ! PACKED CDNNECTIVITIS 4

0016 1 IsrEGER*4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE
0017 1 CJMAOiv/PACK/SIDESLrYPE

O19 L=7 L GLJCAL UNIT FOR HEX FILE
0020 * PUT THE SIDE INOICATON INTO INTERNAL HEX FORMAT

0021 CALL HEXIN(HSIDE,1,4,HSTOHA)
0022 FINU THE ADJACENT HEX BY ADDITION
0023 H5=HXADD(HAHSTORA)

0024 FIND THE INVERSE OF THE SIDE
0025 HSTURB=HXINV(HSTORA)
002b A
0027 * GET THE RECURI) FOR HEX 'HA' OR CAUSE IT TO
002b * B6 IN1TIALIZEU IF NECESSARY
0029 CALL HEXREAU(iASIDESLU)
0030 *

0031 CALL PACKER(HAHSrORALUIERR)

0032 IF (IERK.EQoO)RETURN
0033

0034 4 NJW FOR THE SECOND HEX
0035 CALL hEXREAV(HBSIDESLU)
003b CALL PACKER(HdHSTORBLUIERR)
0037 RETURN
0038 END
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* 0001 PROGRA4 HiD.R3NEXR

0003 *TiJF SE~T DF ROUTINE.S IISEL) TO 'HLIXISE' THE
* 0004 $BUM-PRflDUCEO GEMA HYDRUURAPIY DATA.

* 000b 14PIxCii iNrEx;ER(H,P)
* 0007 I.iTL.G~i'4 X0,YO

0008 I'NCLUL)E 'fRAN.CPN*
0009 1 CJMMON/fRAN/S,C,L,SJ3
0ulu INCIJUDE 'UTLL.:LNKNO0.CMW'

0012 1 *ARRAYS FOR INE GP1D,NODE,LINK,AjD SUBNOLJE FILES

0014 1 INTIEGLR*4 GHIU,NODREC,LNKREC,SL~bREC

Ouib 1 CJMI4ON /bKNLi/GPID(-128,128),NDV)REC(5,10),LNKREC(5,l00)

0022 1 * TO A GIVEN GRID ZONE.

0024 1 INJT.G~k*4 X(RIGIN,YORIGIN
0025 1 CJMMlON/CEiWTLR/XURI(IN,YLIR1G1N
002b I DATA XORIG"IN/500000/,YORIGIN/b700000/
0027 1**$** **$*********$$******$*$*
0028 1IJI1IALIZE rH HEX PARAMETERCS
0029 CALL NEXINIT

*0030 *OPE14 r*Hk LOC AND HEX FILES
* 0031 INITIALIZING VARIABLES FOR USE IN tIEXSIDE
* 0032 SJ3=SJRT(S.)
*0033 REALEV=LEVMIN

0034 ANGHAOCREAUEV#19. 11;3.14159/180.
0035 S=SIN(AN4GRAU)

* 0036 CCOS(AIGRA)
0031 1,=4
0038 READ IN THE GRID POINTERS
0039 CALL GRID(

*0040 DJ J=1,120
0041 D0 I=1,128
0042 NOEGRID(l,J)
0043 IF(HODE.NE.O)CA66 NODEHEX(NOUE)
0044 EN4DD3
0U45 E14DDO
004b
0047 END k
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0001 SUBRHOUTINE bINKHEX(NOUX,N0DY,LNKNUM)

0003 4TilS itujT1*:. PRUCESSES UNE 'OUTLINK'p
* 0U04 *CAIJSli,4( EA,:>i SUbNIJDE TO RE RECOkDED AS A

0005 4Hf()RO CJDE AT ThE CLOSEST SIDlE UF THE HF.X
000b W-iICH CJV~qUNS THAT SUBNODE.
0007 **#~~~~*#.s**...;.4..***.* *;
000b 4IlJPUT:

0009 * LiKNUM--THE LINK NUMBEk OF THE FIR~ST *

0010 *LINK INCIDENT TO THIS NODE
Gull 4 N PDX,NODY-- EASTING,NURTHING IN METERS*

* 0012 $OF THE START NODE
0013
0014 IMPLICIT INTEGER (H,PJ
0015 Tf4TEGER*2 YMPLINK,TERMX,TERMY,NODX,NODY
OU1 INTEGLR*2 X(0:100),r(0:100)

0017 INTEGER*4 WHDPOSSRECNUM,SUBWRD,TERMXY

0019 1 ;~~~~**4****s*.*;***s;P *,sss.
*0020 1 * SiJHX,SUdY THFE X AND Y COORDINATES OF THE SUBNODES 4-

0021 1 * IN UNE LINK (SEE BDA DOCUMENTATION)
0022 1 4 *44*;*;4**#******$4*$4**ss.;
0023 1 INTEGER*2 SUBX(100),SUBY(l00)
0024 1 COMMUN/S~d/ SUBX,SUBY
0025 1 ********$*4***$***$*;*$******
002b 1NCLUUE 'UTIL:PACK.CMN'
0027 1 *#*;**4 ;;*,4****** **$***$***
0028 1 1NTEGER*4 SIDES ! PACKED C3INNECTIVITIES*
0029 1 INTEGER*4 L1YPE ! CONNECTIVITY FOR CURRENT SIDE *

0030 1 CJNMON/PACK/SIDES,LTYPE
0031 1 ****** ****.*;;;$*$$*4;;*$ ***

0032 INCLUDE 'UT1L:LNKNOD.CMN'
0033 1 4 *** ** *4 *******44*** $4********
0034 1 $ARRAYS FOR THE GRID,NUDE,LINK,AND SUBNODE FILES

* ~0035 1 $$*$4*************4*****$******
*003b I INTEGER*4 GRID,NODREC,LNKREC,SUBREC

0037 1 COMMON /LNKNDD/GRID(128,128),NODREC(5,100),LNKREC(5,l00)
0038 1 + ,SUbREC(500)

* ~0039 1 ** *;$* **;****4 ****#**4;4#ss44$$$
0040 INCLUDE 'UTIL:CENTER.CMN'
0041 1 $*$*4**$$*4******$4****4$**4
0042 1 * THE CENTER OF THE HEX GRID IS AT XORIGIN,YORIGIN *

0043 1 * WHERE THE CUORDINATES ARE IN METERS UTM RELATIVE *

0044 1 * T3 A GIVEN GRID ZONE.
0045 1 4***#**4****$$$ *4***** $****
004b I IeTEGER*4 XURIGIN,YORIGIN

0047 1 CJM4UN/CENTER/XURIGIN,YURIGIN
004$ 1 DATA XORIGVIN/500000/,YORIGIN/5700000/
0049 1 $4$44*4 *4*$**** **4**********
0050
0051 X(0)=NODX
0052 Y(0)zNODy
0053 NXTljNKLINKNUM
0054 bU=3
0055 Di vHILE(IdXTLNK.NEe0)
0056 CALL GETNDXCNXrLNK,LRECNuM,WRDPOS)
0057 CALL GETREC(LU,LRECNUM,LNKREC)
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005b~ SEr rfk. TYPE
0059 N:=WPJS
0060
0061 SET LINK fYPE*
0U62 TmPbaL'KbLIBSEXTZV(O, lb,LNKREC(3,N))
0063 CALL LbSlNSV(TMPbINK,0,1b,LTYPE)
0064 *
0065 LTIPE=15-LTYPE

oobb IF( LrYPE.LT.U.UR.LrYPE.Gf.3)LTYPE=O
0067 * XTRACI THE TERMINAL C~flRDINATES
006b TiHMXf=NKREC(4,wR0POS)
0069 *THE X oeee..
0070 TMP=L.IBSEXTZV(0,16,TERMXY)
0071 CALL LIBSJNSV( TMP, U, 16, TERMX)
0072 *.. ANL) THEN THlE Y
0073 TMP=LISEXTZV(16,1b,TERMXY)
0074 CALL LIBSINSV(rMP,0, 16,TLRMY)
0075
007b *SET SIJBNOUE RECORD POINTER
0077 TrPLINK~LI~SEXTZV(0,lb,L.NtREC(5,N))
0070 CALL LlbSINSV(TMPLINK,O,lb,SREChUM)
0079 *SET SUBNODE WORD POINTER*
0090 TPRPLINK=LIBSEXTLV(1b, 16,LNKREC(5,N))
0081 C4LL LIOSINSV(TMPILINK,O,IbSUBWRD)

0082
0083 *IF THERE ARE SIJBNODES*
0084 IF(SRECNUM.NE.0) THEN
0085 *GCT THE SUBNOVE LIST
0086 CALL GETSUB(SRECNUM,SUBWRD,NUM)

0087 *PROCESS THE SLJBNOUE LIST
0088 DO I=1,NUMl
0089 X(I)=SUBX( I)

*0090 Y(1)=SUBY(1)
0091 ENDUO
0092 XLNUMt )=TERMX

* 0093 Y(CNUMtl )=rERMPY
* u94 DO I ,NUM+1

009b X1=TRANX(X(I) )-XORIGIN
0096 Y1=TRANY(Y(I) )-YORIGIN
0097 CALL HEXSIDE(X1,'f1,HS,HN,W,Z)
0098 CALL HXRECORU(HN,HS,IAOJ)
0099 ENDDU
0100 ENUIF
0101 $GET THE NEXT LINK RECORD

* 0102 NXTLNK:IjNKRECC2, WRDPOS)
* 0103 ENdDDO

0104 RETURN
0 106 END
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*0001 SUBROUTINE NOOEHEX(ND!')

0003 *THIS ROUTINE EXTRACTS TIE 1*4 WORD *
0004 * wiicH CJNrAINs THE NODE COHOINATES
000b ANDJ THE RECOR) I JF THP. FI RST LINK *

* OO000 * WHIICH Is INCIDIENT TJ rHt: Nll)E
* ~0007 ***~*s*****s*;*********

0008 $ lPUT: N)DE-- THE SEAP NODE FOR A *

* 0009 *GRID RECORD FROM THE*
* 0010 60LC DAfA BASE

0011 *******.* *#* ***;* *,****
0012 IAIPL6CIX INTEGER (H,P)
0013 I:4TEGEH*4 vWHDPOS,TMP
0U14 IN'TEGEk*2 NLJDX,NOLIY

*0015 INCLUJDE 'UJlb:LNKNOD.CMN'

0017 1 *ARRAYS FOR THE GRID,NUDE,LINK,AND SUBNOVE FILES
0018 1 ****;.*****s*****.*s.*s*s**~*;s*
0019 1 JITEGLR*4 GRID,NODREC,6NKRECSUbREC
0020 1 CJMMON /LNKNOD/GRID(128,128),NODREC(5,100),LNKREC(5,100)
0021 1 + ,S(JbEC(500)
0022 1****;**s* *;**** **ss#*;**# *****$**
0023 INCLUDE 9UTIL:SUB.CmN'

-, ~0024 1 ** ************#$*****$****;**

0025 1 * SUBX,SU3Y THE X AND Y CJODINATES OF THE SUBNODES
002b 1 * Ii ONE LINK (SEE BDM DOCUMENTATION)
0027 1 *s**sss*.;s*..* ***** *$******

*002V 1 INTEGER*2 SIBX(100),SUBY(100)
0029 1 CDMAON/SU61 SUBX,SUBY

*0031 DJ WHILE (ILDENE.0)
- 0032 CA66 GETNDX(ftODE,NkECNUI,WRDPOS)
*0033 L1j=2
*0034 CALL GETREC(LU,NRECNUM,NODREC)

0035
*003b NODXV=NOVREC(S,WRDPOS)

0037 *SET THE X COORDINATE
0038 TMP=LIBSEXTZV(0,16,NODXY)
0039 CALL LIBSINSV(TMP,0,16,NODX)

* 0040 $SEIl THE Y COORDINATE*
0041 TMP=LIOSEXIZV(16, 1o,NODXY)

*0042 CALL LIB$INSVETMP.0,16,NODY)
0043
0044 Lt4I=NODREC(4,WRDPOS)

*0045 CALL LINKHEX(NODX,NODY,LNK)
- 0046 GET NEXT NODE

0047 I4DE=NJDR.EC(1,oRDPOS)
*0048 ENDOO
*0049 RETURN

0050 E I D
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3001 SU8RUU'P4N6 UPENERS

0003 THITS RUUTiNt SIMPLY OI9FNS lfmE GxID,NOVE,LINK,AND
0004 *SURNODE FILES, AND TiIE ISAM FILE wHIICH CONTAINS*
0 0 05 THE DIEXISED IJOC ORH ~i)RU DATA

- 0007 JP~rI(u'4ir~1, NAME='GHID',TYPE'UL0' ,READONLY,SHARED,
0008 *A%.CESS='DIREC',BLOCKSIZL=2000)
0009 JPEN (IJNI 12, NAME='NOuE' , 1YPE=*ULD' ,READ0NLY,SHARED,

*0010 *AC-CESS='DIR&Cf',BLOCKSIZE=2000)
0011 JPNUl=,AE'ODYP=UDEIOLHRD
0012 *A C~ESS='DIRECT',BLOCKSIZE=2000)

-. 0013 JPEN(UNIT=4,NAME'SUN,TYPE='L',RADOLY,SHAR.D,
*.0014 *A-ES*IETLCSZ=00

0015

0017 OPNUL=,AM H~OD,STATUS='UNKNWN',

00ld +* ORGANIZATI N'INDEXED*,ACCESS='KEYED' ,RECL=2,
*0019 + RkCORDTYPE='FIXED,FOKf4='UNFORMATTfED',

002u KEY=(1:4:1NTEGER))
0021 Ri TURN

*0022 E 41
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* PDBPACK CALLING SEQUENCE

PDBPACK

LBLOCKIN

: APZUTM*

F FILLUP*

-FEATUR ES *

L--RIDS*

OLYDEF**

-FILLU.P*

-FEATURES *

"EN*

*TERRAIN SYSTEMS UTILITIES

""ISURFACE"I ROUTINES

Figure B-11
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PROGRAM: PDBPACK

COMMON Lj LU 06

ROUTINE : .. 2C r-4 - --

BLOCKINX XX

FILLUP X X X

GEN X

GRIDSX

LABEL x

MAPORAW X X- -

PATCHIT X

SETGEO X X

UNGEN X

Figure B-12
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0001 SUHROUTlNE BLOCKIN(MAP)

0003 * THIS ROUTINL DETERMINES WHICH IUKM 8LUCKS ARE *
0004 * NEEDED TO COVER A MAP AND CAUSES IHESE TO BE *
0005 READ IN,
0006 **$******~;;*;;;s;*.; ****.;*
0007 $ INPUTS: MAP-- THE NAME UF THE MAP TO BE READ IN
0008 * OUTPUTS: NONE
0009 *****;*;** *;;*;,;, sss. s,;;s*;
0010 INCLUDE 'CORNER.CMN'
0011 1 ;*sss**;***;;;;;;s;s**;*s;*;*
0012 1 * SoX,SwY ARE THE SOUTHWEST UTM COORDINATES OF THE *
0013 1 * AREA IN THE ARRAY IBUF.
0014 1 INTLGER*4 SWXSWY
OU15 1 CJMMONCORNER/SWX,SoY
001b 1 ** *s4*;***;********* ***s;*** $

0017 INCLUDE 'CMERID.CMN'
0018 1 *;$******s;sss*ss;****ss**
0019 1 RLAL*$ CMERID
0020 1 REAL P.RAU
0021 1 COMAON/CMERID/CMERID,P.RAU
0022 1 $$**;*********ss*;**s**$**
0023 INCLUDE 'LTERRAIN.SURFACEJWINDOCMN'
0024 1 ***** *****************#***$*;************ *********
0025 1 * FoIWXY COTAINS THE X MIN AND MAX AawD THE Y MIN AND
002b 1 * MAX RESPECTIV6LY FOR THE wINDUW. MIN AND MAX REFEk
0027 1 * TO THE MIN AND MAX OF ELEVATIUN VALUES, AND ZOET IS
0028 1 * TdE CONTOuR INTERVAL.

0029 1 ;;;s;ss;ss;;;s*;;;*s**s;ssssss;
0030 1 DIMENSION FWINXY(4)
0031 1 COMMON/INDU/FWINXY,MINMAX,ZDELT
0032 1 *****$**;;$*$*$**s$$$******s*;*
0033 CHARACTER*5 MAP
0034 CHARACTER*7 UEMSWUTMNE
0035
0036 CALL MAP2UTM(MAP,FEAST,FNORTH,CMERID)
0037 IEAST=NINT(FEAST/10000.)*10000
0038 NOkH=NINT(FNORTH/10000.)*10000
0039 C D PRINT*,IEAST,NORTH
0040 SOX=IEAST-20000 ! MAP2UfM RETURNS THE CENTER
0041 SWY=NORrH-20000 !AND A 40KM SQUARE IS NEEDED
0042 CALL UNGEN !UNGEN CAUSES THE DATA TO BE READ IN
0043 FWINXY(1)=SWX
0044 FWINXY(2)=FWINXY(1) 40000
0045 FWINXY(3)=SWY
0046 FWINXY(4)=FWINXY(3)+40000
0047 C D PRINTO,FWINXY
0048 C D READ*,JUNK
0049 RETURN
0050 END
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0001 SUBROUTINE MAPDRA(4APLHH)

0003 * THIS ROUTINE DISPLAYS AND FILLS THE DATA FROM $

0004 * ONE MAPSHEEo *

0006 * INPUTS: MAP-- THE NAME OF THE MAP IN THE M745 4
0007 * SERIES

0008 * OUTPUTS: ERR-- AN ERROR FLAG
* 0009

0010 LJGICAL*1 ERR
0011 DIMENSION PX(SOO)PY(50u)

0012 DIMLNSIJN PUL(500,2)
0013 CHARACTER*5 FNAME(2)
0014 CHAMACTER;5 MAP

0015 CHARACTER*1 PREFIX(2)
0016 INTEGEH;2 ICLk
0017 INCLUDE 'CTERRAIN.SURFACEJWINVO.CMN'

0018 1 *n*sssss~n*s.;sss~ss**~ssn~ss
0019 1 * FOINXY CONTAINS THE X MIN AND MAX AND THE Y MIN AND *
0020 1 * MAX RESPECTIVELY FOR THE WINDOW, MIN AND MAX REFER *

0021 1 * TO THE MIN AND MAX OF ELEVATION VALUES, AND ZDELT IS *
0022 1 * THE CONTOUR INTERVAL. *

0023 1 **************$****************
0024 1 DIMENSI3J FuINXY(4)
0025 1 CUMMON/mINDO/f'WINXYMIN,MAXZDELT

0026 1 sssssssss*;;*~~n*;;sss~s;sssss
0027 INCLUDE 'CORNER.CMN'

* ~0028 1 s~;;~ss***s~~~;ss~**ss~;sss*s
0029 1 * S*X,SwY ARE THE SOUTHWEST UTM COORDINATES OF THE *

0030 1 v AREA IN THE ARRAY IdUF'.
0031 1 INTEGER*4 SwX,SWY
0032 1 C)MMON/CORNER/SWXSWY

* ~0033 1 ***************$*************
0034 DATA PREFIX/'F-,U-/
0036 EQUIVALENCE (POLY(1,))PX(1))

003b EJUIVALENCE (POLY(1,2),PY(1))
0037 LU=2

0038 DO ICLR=1,2

0039 MAP(1:1)=PREFIX(ICLR)
' 0040 OPEN(NAME=MAPUNIT=LUSTATUS=°OLD',FORM=UNFORMATTED',ERR='

0041 X=1 !JUST TO CAUSE A READ TO EOF
0042 DO WHILE (X.EU.i)

0043 READ(LUeEND=OO)N,(PX(K),PY(K),K=l,N)
0044 DO J=I,N
0045 PX(J)=PX(J)-SwX
0046 PY(J)=PY(J)-S*Y
0047 ENODO

0048 CALL FILLUP(N,POLYICLR)
0049
0050 ENDDO
0051 100 CLOSE(UNITZLU)

0052 ENDDO
0053 C... FILLUP CHANGES THE WINDOW SETTINGSO...
0054 FWINXY(I)=SX
0055 FWINXY(2)=SWX+40000
0056 FOINXT(3)=SWY
0057 FwINXY(4)=SS+40000
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MAPDRAW

0058 INCR=2
0059 CALL FEATURES(INCH)
0060 CALL LINCLR(4)
0061 CALL GRIDS
0062 RETURN
0063 200 CALL CMCWJS
0064 EIR=.TRUE.,
0065 CLOSE:{UNIM~U)

006b PRINT*,'ERRUR IN MAP: ',MAP
0067 RETURN
0068 E i)
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0001 PROGHRM PDBPACK
0002 ~ *;***s ** *#* s$#ss$*s s*s** s;*ssvs$ss
0003 * THIS HUTINE PACKS tHE PObYGUNAL AREAL DATA FROM .
0004 $ PO)IEAD"INTO THE IOKM TERRAIN F1LES *
0005
OOb CHAkACTER*5 NAN
0007 bOGICALPl EHR
0008 DATA ERR/.FALSE./
0009 CALL SETCOGOR
0010 CALL SErGEo
0011 DO *HILL (.NOT.ERR)
0012 PRINT*,'MAPI
0013 10 FURNAT(A5)
0014 READ(510)NAM
0015 CALL 6B3CKIN(NAM)
Oulb CALL APDRAo(hAMERR)
0017 CALL CMOPEN
0018 CALL NE*PAG
0019 CALL 6AdEL
0020 CALL PArCHII
0021 E.ADDO
0022 EHD
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POBREAD CALLING SEQUENCE

* PDBREAD

SETGEO*

NAMER EAD

H-FILEREAD
.- PDB2POLY

CALIBR8

K-OVR

L.PARSER

DRAWR

EPARSERKPOLYWR ITE

LMAP2LL L ET

LPARSER

EWR
-PARSER

L...POLYWR ITE

LDE LTA

* *Terrain System Utility

Figure B-13
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PROGRAM: PDBREAD

wrV

OMMON I=

ROUTINE __

CALIBR8 X X

DRAWR X X

FILEREAD x

MOYR X X

PARSER X

PDB2POLY x x

PDBREAD x

POLYWRITE X X

SETGEO Xx

Figure B-14
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0001 SUBROUTINE CALIBRU(FNAMEFDMERR)
0002 **** ** ***** *********, ****,4* ,***
0003 * THIS SIBRLJUTINE CHECKS THE HEADER FUM, THE SKEW-
0004 * CJRHECTION FDM, AND SETS THE X- AND Y-CALIBRATION
0005 *********s*s*s*;..****;.*,4;4*
0006 I4PUTS: FNAME-- THE NAME OF AN M745-SERIES MAP, *

0007 * WIrH A 'U' OR 'F' (URBAN OR FOREST) AS THE
S.: 0008 FIRST CHARACTER.

0009 * OUTPUTS: FDM-- FUNCTIIN DEFINITION MODULE TYPE
0010
0011 LOGICAL ERR
012 CHARACTER*5 FNAME
0013 oDIMENSIJN XX(4),YY(4)
Ou14 INCLUDE 'MAPDAToCMN'
0015 1 **********$;#*****************
0016 1 REAL X,Y !CURSOR POSITION
0017 1 REAL XCENiR,YCENTR !UTM CENTER OF MAP
0018 1 REAL XSCALEYSCALE !METERS/TABLET UNIT
0019 1 *;s**.*s*;.*.s,*ss*;***;******
0020 1 COMMON/MAPDAT/XYXCNTRYCNTRXSCALEYSCALE

:!..0021 1 ;*******s*****s***********s**;******;******s***

0022 1
0023 1
0024 I1CLUDE 'OORDSCMN'

0025 1 ****;******s*****s**s**s***$**
002o 1 INTEGER*2 PTR !POINTS TO CURRENT BYTE
0027 1 INrEGER42 N-BfTES !NUMbEK UF BYTES IN FILE
0028 1 BYTE 6YIEs(11264) !44 BLOCKS ON THE 4081
0029 1 INTEGLR*2 WORUS(5632)!THE MAP COORDINATES ARE 142
0030 1 EJIJIVALENCE (WORDS(1),BYTES(1))
0031 1 CJMMON/mORDS/BYTESNBYTESPTH
0032 1 ****************************************$************
0033 1

" 0034 INCLUDE -FDM.PAR-
0035 1 s;*;qs*sss*#*s*******;**;ss;*
0036 1 1TEGER*2 FDM,L-.RM,LRD,SRMSRD
0037 1 PARAMETER(
0038 1 + HEADER=16, !CODE FOR THE HEADER MODULE
0039 1 + [_R..M 28, !LONG RELATIVE MOVE
0040 1 + L.R.D= 29, !LONG RELATIVE DRAW
0041 1 + SR.M= 32, !SHORT RELATIVE MOVE
0042 1 + S.R.D 33) !SHORr RELATIVE DRAO
0043 1***********$******************
0044 C... CHECK HEADER FDM
0045 IF(BYTES(2).NE.HEADER.OR.BYTES() .NE.14)THEN
0046 WRITE(3,1) FNAME,BYTES,(2),BYTES(1)

0047 1 FORMAr(1XoBAD HEADER FOM IN : ',A5,212)

0048 ERR=.!RUE.
.i0049 RETURN

0050 ENDIF
0051 C... RESETTING tHE CURSOR POSITIONS.

0052 X:O
0053 Y=0
0054
0055 C... CHECK FOR SKEW CORRECTION MOVES
0056 PTRZ16
0057 FDMzBYTES(PTR)
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0068 I1rDM..O...R-M)TtiEN
*0059 PTRZ17

0060 CALL 40VR(FDM,ERR)
0061 JF(ERkREfUR4N
0062 ELSE

*0063 ERR=.rRUE.
*0064 RETURN
*0065 ENDIF

0066
*0007 C... CHECK CALIBRA1IUN FOM

0068 Coo, SE.TTING TH SCALE TO 1 STOPS THE iNET FROM
0069 C...e BEING WRITTEN BY POLYORITL.
0070 XSCALL:1

*0071 YSCALE1l
0u72 IF(FD.E.J.R.D)THEN
0073 CALL, DRAWR(FDM,ERR)
0074 ELISE

*0075 WkITE(3,*)'BAD CALI$RATION'
007b ERR=.rRUE.
0077 R~ETURN
0078 .E4D1F

0Q79
*0080 C... ORIGINALLY THE CALIBRATIONS WERE SET FROM THE

0081 COG* DIGITIZED 10KM LINES
O082 C... RESE.T THlE X- ANU k-SCALES
0083 C... THIE MAPSHEETS ARE 20 X 12 MINUTES, AND THE
0084 CO.* DIGITIZER TABLET WINDOW IS 10000 X 7500, SU...
0086 XSCAbaEz.000033333
008b, YSCAbEz.00002b667

* 0087 EIRR=,FA6SE,
0088 C... SET UfM CENTER iF MAP

* 0089 CALL MAP2LL6(FrdAME,XCNTR,YCNTR)
0090 C D PRIt.T*,'CNTR IN CALIBRb: ',XCNTH,YCNTR
0091 RETURN
0092 EN4D
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0001 FUNCTION DEL.TA(XIY1,X2,Y2)
0002 ****#.*** *
0003 * THIS FUJCIIUN COMPUTES THE DISTANCE BETWEEN THE PDIITS

0004 * (XI,Y2) AND (X2,Y2).
0005
0006 b=(,1-X2)**2+(Y1-Y2)**2
000"/ DE1,'A=SJRr(D)
000b RETUkHN

* 0009 END
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7. -7

0001 SUBROUTINE URA01q(FI) ,ERR)

0002 #***#**ssss**s.;ss*;*s.;s*s;;s**
0003 PUTS THE PAHSED 4JVES INTU POY ANU CALLS PDLYWRIrE *

0004 IF 7HE NEXT FUM ]NbiICATES A MOVE. *

0005
0OOb L)GICAL FRR
0007 REAL POLb(1000,2)

0008 INTEGER42 P,ARRAY(1200),W.LEN
0009 INCLUDE 'MAPDAT.CMN'
0010 1 *s*;**ss* *.***sssss*;*s*ss;***
Oull I REAL X,Y !CURSOR POSITION
0012 1 REAL XCENrR,YCENTH !UTM CENTER OF MAP

0013 1 REAL XSCALE,YSCALE !METERS/TAdLET UNIT
0014 1 *;;*..#s*;*;s;*;si *****ss;;*s;
0 01 1 CJMMON/IAPDAT/X,Y,XCNTR,YCNTR,XSCALE,YSCALE

001b 1
0017 1
0018 1
0019 INCLUE "OORDS.CMN"
0020 1 ****************************#
0021 1 INTEGER42 PIR !PDINTS TO CURRENT BYTE
0022 1 INTEGEk*2 N.BfTES !NUMBER OF BYTES IN FILE

0023 1 BYTE 6YrES(11264) !44 BLOCKS ON THE 4081

0024 1 INTEGER*2 WURUS(5632)!THE MAP COORDINATES ARE 1*2
0025 1 F UIVALENCE (WODS(1),BYTES(1))
002b 1 C)MAON/ORDS/BYrESN.bYIES,PTR

0028 1
0029 INCLUDE °FDM.PAR'

0030 1 *****;***~*******P*****##;***
0031 1 INTEGER;2 FDML.R-ML-RD,S.R-MS-R-D
0032 1 PARAMETER(
0033 1 + HEADEH=16, !CODE FOR THE HEADER MODULE
0u34 1 + L.,R.M= 28, !LONG RELATIVE MOVE

0035 1 + L,..R.Dz 29, !LONG RELATIVE DRAW
003b 1 + SR.M= 32, !SHORT RELATIVE MOVE
0037 1 + S.R.D= 33) !SHORT RELATIVE DRAW

0038 1 ****ss******ss*;**;***$;*** **
0039 DATA P/Il/

0040 ERR=.FALSE.
0041 IP=(PrR-I)/2
0042 LEN=ISHrT(ISHFT(WORDS(IP),8),-8)-2 !2-BYTE HEADERS

0043 w.EN=30/FDMI1 !OR 29 OR 31 ON 32...
0044 LLN=LEN/W..LLN

0045 CALL PARSER(AHRAYW.LENLENEKR)
0046 IF(ERR)RErURN
0047 DJ 1=1,bEN,2

0048 POLY(P,1)=X
0049 POLY(P,2)=Y
0050 X=X+ARRAY(1)
0051 Y=Y+ARRAY(I+1)

0052 P=P 1
0053 ENDUO
0054 POLY(P,1)=X THE END OF THE LASt DRAW

0055 POLY(P,2)zY
005b FDMzBYTES(PTR)
0057 P R=PTR l
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0058 C969 IF THE~ NEXT FLM IS A MOVE 0i. IF THIS IS THE END O
0059 Coo* INPUT FILE~ THL.N WRIfE THE CURRENT POLYGON.
0060 IF(FDM.EQ.L-.R-.MOH.FDM.E0. S-.R....ORPTR .GE.N-.BYTES)THEN
0061 CALL POLYWRITE(PULY,P)
0062 PZ1
0u63 ENflIF
0064 RETUk4N
0065 END
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0001
0002 SUBROUT14E FlLEREAD(ERR)
0U03 *** *** ***********s*;*;s**4 * 4 #ss******* ;**
0004 READS A PICTURE DATA BASE (PDB) FII.F swHLCH HAS BEEN
o00) TRANSFERRED FROM THE TEK 40di AND POTS IT INTO 'BYTES'*
000b ******* ******$** ***$**$****#** *
0007 LO3GICAL~ ERR
0008 INCLUDE.'WORDS.CMN'
0009 1**;;*;***s***;*ss;;*;******ss*
0010 1 INTEGER*2 PTR !POINTS TO CURRENT BYTE
0011 1 I'dTkGER*2 N-.BYTES !NUMBjER UF EYTES IN FILE
0012 1 RYTE 6yrES(11264) !44 BLOCKS ON THE 4081
0013 1 I"NTEGER*2 wiRDS(5b32)!THE MAP COORDINATES ARE 1*2
0014 I E.jLIVAILENCE (*ORDS(1),BtTES(l))
0015 1 CJMMON/*ORDS/BYTES,N-.BYTES,PTR
0016 1 *************S*#********s***
0017 1
0018 ERR=.FALS.
0019 N-AYTES:0
0020 0O wHILE(.NOT.ERR)
0021 REAI)(1,10,END=100,ERR=200)N,(BYTES(I),=N-BYrEstl,N.BYTI
0022 N-BYIEs=h-byrES+N
0023 ENDDO
0024 10 FJRIMAI(J,256AI)
0025 100 RETURN
Ou2b 200 ERR=.TRUE.
002? RETURN
0028 EN~D
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0001 SU8HOUTINE MAP2bL,(FNAME,F.~Dw,FLAT)
0002 ***;*s**********;**#******
0003 THIIS RUUTINL COMPUTES TilE LAT,L(J" OF THE
0004 *CENTER OF A SdEET FRLJM rHE M745 SERIES,
0005
000b $INPUTSO VtAME-- THE NAME OF THE MAP
0007 O UTPUTS: FLOUd,FLAI-- IEAL-VALUEU GAT AND 4
0006 WN3~ OF THE CENTER OF THl. 14AP
0009 ** ***;**;**s**. ; *4**** ****
0010 CHARACTER*5 FAAME
0011 D14E4SIJN D(2)
0012 PARAMETER P1=3,141592b54
0013 P-JADPI/180.
0014
0015 DJ I=2,4,2
0016 OECODEC2,10,FNAME(1:1*1)) D(1/2)
0017 EtiDDO
0018 10 FJRMAT(F3,0)
0019

* 0021 DLN=9. (n(2)-20)/2./3.+1 ./6.
0022 Fu.AT=DLAr*P-.RkD

* 0023 FLON=oLjJNP-.RAD
0024 RETURN
0025 END
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* 0001 SU~kOUTINk. MOVR(FDM,ERN)

0U04 R ELIATIVE '4OVE HAS BEEN PARSLD.

000b *I4PUTS: FLJM-- THE CODE FOR fHE FDR TYPE
* 0007 $OUTPUTS: LRK-- ERROR FLAG

0008 ** ** #***$********$ **#******$ *

0009 bJGICAL ERR
0010 INTEGEH#2 FhM,W-.LEN,LEN,ARRAY(20)!MUVES SHOULD BE SHORT

*0011 INCLUDE 'MAPDAT.CMN'
0012 1I ****$***s..;s~~,.*;;;;***s~;*;
0013 1 REAL X,Y !CURSOR POSITION

*0014 1 REAL XCENrR,YCENTm !tUTM CENTER OF MAP
0016 1 REAL XSCA6E,V6CALL !METERS/TAbLiLT UNIT
001 b 1I $$*#$*$****$*****;#******$$$;*

00)17 1 CJMMON/4APDAT/X, Y,XCNTR, YCNTR,XSCALE,YSCALE
* ~0018 1 $***$******P**************$$

*0019 1
*0020 1

0021 1ACLLJDE 'WORDS.CMN'
0022 1 *s*$**s~~**s*s~ss.*sss*$**~***

-0023 1 INTEGER*2 PTR !POINTS TO CURRENT SITE
* 0U24 1 1NTEGER$2 N-BiRTLS !NUMBER OF BYTES IN FILE
*002b 1 BYTE bYrES(11264) !44 BLOCKS ON THE 4081

0026 1 INdTEGLH$2 WUROS(5b32)!THiE MAP CUORDINATES ARE 1*2
0u27 1 EJUIVALENCE (wORDS(1),BYTES(1))
002b 1 CJMAON/WOHDS/bYTES,N-.HYTES,PTN
0029 1 *s*ses*;**sse;s*****;;s.s*s;**
0030 1
0031 ERR=.FALSE.
0032 LEN=bYTES(PTR-2)-2 !2-BYTE HEADERS
0033 W.LEN=3'/FDM.1 !OR 29,UR 31 OR 32 ...
0034 LENLEN/W..LI.N

- 0035 CALL PARSERCARRAY,W-.LENILEN,ERR)
0036 IF(ERR)RErUHN
0037 DJ I=1,LEN,2

*0038 X=XlARRAY(I)
0039 i=Y+ARAfCI)
0040 EedDDO
0041 F1M=BYTES(PTR)
0042 PrRZPTK+l
0043 RETURN
0044 END
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ip.

0001 SUBROUTJIE NAMEhEAD(NAME1N,EOF)
0002
0003 * READS FILG NAMES FOR PRUCLSSING OF FILES BY
0004 * PDBHEA
0005
O00b * IPUTS: RJNE *
0007 * OUTPUTS: AAMEIN-- NtXT FILE TO BE PkOCESSED
0008 E EQF-- FLAG SIGNALLING END OF NAME
Ou09 FILE
001u
0011 CHARACTER*9 NAMEIN
0012 LJGICAL EOF
0013 E3F=,FAbSE.
0014 READ(7,10END=100)NAEIN ! FORO07 CONTAINS
0015 10 FORMAT(A9) ! THE FILE NAMES
0016 RETURN
0017 100 EJF=.TRUE.
0018 RETURN
001V END
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0001 SUBKOUTINt. PARSLR(ARRAYW-bN,LEN,EHR)

0003 'PARSES' THE CURRENT FDA (FUNCTION LEFINITION M3DUUE).
0004 **;*;*****4***s** ***********#*****
000b INPUTS:
000b W..LEFJ-- THE WLJRD LENGTH OF THE DATA(1 OR 2 BYTES) 1
0007 * btN-- THE LENGrH UF Thtk AhWRAY IN W.LJEN UNITS
0008 $OUTPUrS: ARkAY-- rilE P'ARSED DATA
0009
0010 INTEGER*2 W.LEN,LEN,ARRAY(O:GEN)
ouii LJGICAL ERR
0012 INCLUDE 'V,4DS.CAN'
001.3 1 *******$***$********$**4**$**
0014 1 IN4TEGER*2 PrR !PaINTS Tfl CURRENT BYTE
001b 1 INTEGEN*~2 N..BYTES !NUMbER OF BYTtS IN FILE
001b I BYTE BYIES(11264) !44 BLOCKS ON THE 4081I0017 1 INTEGER*2 WORDS(5b32)!T4E MAP CUORDINATES ARE 142
01318 1E4JUIVALEPdCE WRS ),YE l)
0019 1 COMMON/*0RDS/YTES,N-8.yrF.S,PTK
0020 1 $**$**s;**s*~***;*************
0021 1
0022 IF(W-b.EN.EO.1)THEN
0023 DO I=OLEN-1,2

*0024 ARRAf(I)=0YTES(PTR+I1j)
0025 ARRAY(It1)=BYTES(PTR+J)

* 0026 ErN.DOO
0027 E6L IF(W-..EN.EU.2)THEN
0020 P=(PTRt1)/2
0029 DO 1=0,LEN-I
0030 ARRAI(1)=WORDS(PiI)
0031 ENDOD
0032 ELSE
0033 oRirE(3,*)'INVALID WORD-LENGTH IN PARSEK: ',W.LN
0034 EIIR=.TRUE.
0035 RETURN

*0036 CEDIF
0037 PTRPR+w..1EN$Lb;N+1 !THE I'DM CODE WILL BE ACCESSED NEXT

0038 RETURNz
0039 END
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0001 SUBROUTINE PDd2POY(FNA4F)

0003 TdIS SUI3ROUI1INE TWANSIIJHMb THI. RELATIVE DATA FRJM
0004 *TiE DIGITIZER-PROOLICEU PD8 FliLEb INTO VERTICES OF
000b, PJLYGONS IN urm COOOND16IS.

0007 *INPUTS: FNAME-- THE NAMEL OF THE INPUT FILE
0008
0009 CHARACTER*5 FNAME
0010 LOGICAL ERR
0011 INCLUDE *MAPDAT.C4N'
0012 1 ***#*#******;;$**;*******;****
00123 1 REAL X,f !CURSOR POSITION
0014 1 REAL XCENrR,YCEmTR SUTiM CENTER OF MAP
0016 1 REAL XSCA6E,YSCALE !METERS/TABLET UNIT

04017 1 COIMON/MAPDAT/X,Y,XCNTR,YCNTRXSCALEoYSCALE
0018 1 *$***;****P*.s;* ***** *$ ***;**$
0019 1
0020 1
0021 INCLUDE 'OHkDSCMN'
0022 1 ***#********************;;**$*
0023 1 INTEGER*2 PTR !POINTS TO CURkEf4T BYTE
0024 1 i~rEGER.2 N-.BYTES !NUMBER UF SYTL.S IN FILE
002b, I BiTkL bfiES(11;264) !44 ALOCKS ON THE 4081
002b 1 I4TEGER*2 WURUS(5632)!THE MAP COORDINATES ARE 142
0027 1 EJUIVAbENCE (uDRDS(1),bYTES(l))
0028 1 COMMON/WORDS/YTES,N-d.YTES,PTR

0029 1

0031 INCLUDE 'FDM.PAR
0032 1 $**********$*#**#****#****S**

0033 1 IITEGER$2 FM,LRM,LR.D,S-R.M,S-R-.D
0034 1 PARAMETER(

*0035 1 + HEADER=16, !CODE FOR THE HEADER MODULE
003b 1 + L..R.M= 28, ALONG RELATIVE MOVE
0037 1 + L..R-.Dz 29, !LONG RELATIVE DRAW
003$ 1 + S-.R.M= 32, - SHORT RELATIVE MOVE
0039 1 + S-R-.D= 33) !SHORr REL.ATIVE DfRAW
0040 1*****************************

0041 ERR.,FALS.
0042 23 FJRAAT(1X,A5)
0043 WRITE(bt23)FNAME
0044 ICALL CALJBR$(FNAME,FDM,ERR)
0045 DO WHILE((PTR.LT.N-.BYTEs).AND.C.NOTERR))
0046 IF((FDM.E.S.R-.M).OR.(FDM.EfJ.L..R-M)) THEN
0047 CALL MUVR(FDM,ERN)
004$ ELSE IF((FOM.EU,SRD).OR,(FUM.EJ.-R-D)) THEN
0049 CALjL DRAwR(FDM,ERR)
0050 ELSE
0051 ERRz.TRUE,
0052 ORITE(3,*)*IN FIL6E ',FNAME,- BAD FDM: ',FDN
0053 RETURN
0054 ENDIF
005b ENDDQ
0056 RETURN
0057 END
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0001 PROGRAM4 PJ)BWEAD

0003 TrIIS PACKAGE PRLICESSES [HE 4081-PRlLWCED PDa FILES INTO 4
0004 PJLXGUNS wHICt CAN 8E DISPLAYED AND PACKED) INTO SURFACE *
0006 FEATURE2 CODES IN rHE TERRAIN DATA FILES Bf THk. ROUTINE *
0006 PDfrWACK,

0008 L.GICAL, EOF,EHR
0009 INCIJULE 'NORDS.CMN'
0010 1**;ss;*s*#;.ss *****$******$**$
0011 I I1dTEGER*2 PER !PJlNrS TO CURkENT BYTE
0012 1 INTEGER42 N-.BYTES !NUMBER UF BITES IN FILE
0013 1 SITE 6YrES(11264) !44 BLOCKS ON THE 4081
0014 1 1I4TEGER42 WORUS(5b32)!TIE MAP COORDINATES ARE 1*2
0016 1 EJUIVALENCE (oORDS(1),bYTES(1))
001b I C)MMON/WOR0S/bYrESN-d.YTES,PTR

0017 1

0019 CCIARACTER*9 NAMEINNAmEJUT
0020 DArA EOF/.FALSE./,FRR/.FALSE./
0021 C4ARACTER*5 NAM
0u22 EJUIVALENCE (kAMEIN,NAM)
0023 OPEN( UNIT:3,NAME=DPUBERrATXT,STATUS='NEW')
0024 OPENCUNIT=7,NAME='PDB.TXT',STATUS=rJLDD)
002b CALL SETGED
0026 DJ *HL.E(.NOT.EOF)
002? CALL NAMEREAD(NAMEIN,EOF)

*0028 UPEN(UNIT= ,tAmE=NAMEIN,TYPE='LJ' ,FURM='FoRMArTED')
0029 NAMEa3IrzNAR//'.DAT'
0u3o upEN(umirF2,NAME=NAEOUT,TYPEz'NEW',FORtM='UNFORMATTED')
0031 CALL FILEREAD(ERR)
0032 wRITE(3,*)NAMEIN,N..BYTES
0033 CALL PDB2PtJLY(NAl4,EHH)
0034 CLUSE(iNIT=1)
003b CLOSE(NIJ1TZ2)
0036 ENDDO.
0037 END
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0001 SUHROIITINE fr'oLYWIT(POLY,P)

0004s THIS SCAbES,TkANSLAlE5,AND WRITES THE D1)VITIZED
* 0004 *DATA WHICHI HAS BEEN TRANSFORMED FROM kELATIVE *

0005 T3ARsoL1uJE F)RM. AND WRITES THE DATA TOJ FILE 2

* 0007
004INTEGER*2 P !l OF VERTICES

0009 DIME.NSION PULY(1000,2) !VERTICES O)F A POLYGON
0010 REAL P1,P2
0011 INCLUDE 'C'QRID.CmN'
0012 1 ***;******ss*s*ssss***s*;*
0013 1 RE~AL*d CF4ERID
00)14 1 REAL P-.RAD
0015 1 CJ4ON/CmERLD/CMERI,P.HAD
001 b I ***************#$*********

0017 INCLUDE '4APDAT.CMN'

0019 1 REAL X~f !CURSOR POSITION
0020 1 REAL XCENTR,YCENTR !UTM CE~NTER OF MAP
0021 1 REAL XSCAL.E,YSCALE !MTERS/TALET UNIT
00)22 1****.*;*;******,;***i****;*****
0023 1 CJMMON/%APDAT/X.Y,XCNTRYCNTRXSCALEYSCALE
0024 1 **** **.ss*;*;;~s**;s~****;s***
0025 coo. THF OLD SCALING INFO) IS NOT WRITTEN
0026 IF(XSCA6ENE.1.)T1FN
0021 C... CJNVERT THE ANGULAR MEASUREM4ENTS TO UTM
0028 P1=PO.Y(1,1)*P..RAD*XSCALE.XCNTR
0029 P2=PULY(1,2)*P..RAD*YSCALEeYCNTR
0030 CALL ADSMP(P2,PI,CMERID,FEAST,FNORTH)
0031 POLY(1,1):FEAST+S00000,
0032 POLY(1,2)=FNORTI
0033 NPTSI
00J34 DO Iz2,P
0035 PI=PLY(,1)*P.RAD*XSCALE4XCNTR
003b P2:POLY(I,2)*P..RAD*YSCALF>,YCNTR
0037 CALL ADSMP(P2,P1,CMERID,FEAST,FNORTI)
0038 P1zfEAST+500000.
0039 P2zFNURTH
0040 C.. IF THE P3INrS ARE RLASONABLY FAR APART,.
0041 ZF(iELTA(POLY(NPTS,1),POLY(NPTS,2) ,P1,P2).GT.200.)THEN
0042 NPTS=NPTSt1
0043 PDLY(NPTS,1)=Pl
0044 PJLY(NPTS,2):P2
0045 ENDIF
0046 F'NDDO
0047 IF(DELTA(POLY(NPTS,1),POLY(NPTS,2) ,POLY(I ~1),PO.Y(1 ,2) ) GT
0048 NPTS=NPTSI1
0049 ENJD IF
0050 POLY(NPrS,1)zPoLY(1.1)

*0051 POGYMNPTS,2)zPOLY(1,2)
0052 WRITE(2)NPTS,(C(POLY(I ,J) .J1 ,2) * 121,NPTS)
0053 NPTSO0

*0054 ENDIF
0055 RETURN
0056 EQD
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ROADHEXER CALLING SEQUENCE

ROADHEXERf HEXINIT*

* OPENERS*

H GRIDR*LIGRID*
MODEHEX

13ETDX
GETREC*

-NOD2WX

STRANX*
LTRANY*

-LNKE

-GETN DX*

-GETREC*

-GETS UB*

XR ECORDL'EXREAD*
[:ACKE R*

NOD2HX

LTRANX*
LTRANY*

L-HRECORD

--- tNEXREAD*
LACXER*

*Terrain System Utilities

Figure B-15
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~UTIE COMONPROGRAM: ROADHEXER

ROUXINETX

HEXSUBXX

LINKHEX X X X

NOD2HX X

NODEHEX x X.X

PACKER

ROADHEXER __ ±x ix-
Figure B-16
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0001 SUBRDUTIN6. HESU(HEXA,IEXB,N)
0002 ******s*$***s**.**s..~;.
0003 *BLGINNING AT HEXA, WH~ICHI CONTAINS THE *
0004 *STAkT NJOP., A CHiAIN OF ADJACENT HEXES *
0005 IS G.ErERArEa) TO HEXb, WHICH CUNTAlNS *
000b THE STOP NOUE FUR A LINK,
0007 *********,;*..;*..;,.;s*;
0008 *I4PUTS:
0009 *HEXA,HLXB-- THE HIEXES wHiCH
0010 CONTAINd THE TERMINAL NUDES *

001 N-- THE UMBER OF SLJ6NUDES,
0012 *Nor COUNT'ING THlE ENDPOJ1dTs. *
0013 *************** *;**;*;*
0014 IPLICIf INTEGER (Il,P)
001b II4CLUDE0'UrIL:SU3.CmN'

0011 1 * suax,suby THE X AND) Y COORDINATES m~ THE SUBNODES
0018 3 * IN ONE LINK (SEE BDH DOCUMENTATION)*
0019 1 **;****#********#************

*0020 1 iNrEGER*2 SUBX(100),SUBY(100)
0021 1 COMMON/SJB/ SJBK,SUay
0022 1 ****#****s******#************
0023 INCLUDE &TIL:CENfERCMNN
0024 1 $****;;*************;********
0025 1 $ TIE CENTER OF THE HEX GRID IS AT XORIGIN..YORIGIN
002b I * WHIERE TIE CUJOkDINATES ARE IN M4ETERS UT4 RELATIVE*

4.0021 1 * TJ A GIVEI GRID ZONE,

0U29 I 1'dTEGEH*4 XURIGIPJ,YJFLGIN
0030 1 CJMMlON/CENTER/XURIGIN,YORIGIN
0031 1 DATA XORIGIN/b00000/,YORIGIN/b7QO000/
0032 1 ***;**~***~**************#***
0033 LEV=4
0034
003b gEXSTARrZNE~XA
0036 HEXSTUP=HEXb
0037 *

40038 1=0
0039 IEXC=-l NOT A VALID HEX v
0040 *PROCESS THlE SUSNODE LIST UNTIL THE LINK *
0041 *ENTERS THE TERMINAL HEX
0042 DJ WHILE(HEXCNEHEXSTOP)
0043 1=1+1
0044 X=TRANX(SUX(I))-XOHIGIN
0045 YVTRANf(SUBYI))-YURIGIN
0046 CALL XYL2HA(X,.YeLEV,HEXC)
0047 *IF THE SUBNODE IS NOr IN HEXA ... *
0048 LF(HEXSTARrNEHEXC)fHEN
0049 CALL HXRECORD(HEXSTARTNEXC,IADJ)
0050 o,..BUf IS IN AN ADJACENT HEX
0051 IF(IAUJ.EU.1)rHEN

0052 *AND IS NOT IN HEXB I
0053 IF(HEXC. NE.HEXSTOP)THEN

*0054 CALL HXRECORD(HEXC,HEXSTOP,IADJ)
0055 ... THEN IF IT 15 ADJACENT TO hEXB...
0056 TF(IADJ.EQ. 1)THEN
0057 *DJNE
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7.

005o kF.TURN
0U59 E,4DIF
0060 OfHERmwlSE START OVEN AT THIS SUBNO.DE
0061 HEXSTApr=HEXC
ou62 ENUIF
0063 ENDIF
0064 ENUIF
0065 $GET THE NEXT SUBNOUE
006b ENDO
0067 RETURN
00b8 E.-40
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0001 SUbkUUT.|Nr m*..tCOkotHA,HBIlER)
0002 *****,*******;ss.s***#sss ******.s;*ss;***s;
0003 * TiIS ROUI'INL LJMPUTES TmE SIDL AT WHICH HEXA
0004 IS ADJACENT TJ HFXB, IT PASSEb THIS INFORMATION
0U05 * TJ PACKEP. T-.FN IT INVERIS THE SIDL ANP PASSES

0006 * TE INVtRIEL SlOE ALONG WITH HEXB AND TYPE TO
0007 PACKEN. THIS IS DUNE FU INSURE THAT THE CONNEC-
OU0O * TIVITY 6OJKS YH. SANE FRnM BOTH HEXLS. SINCE ONLY

0009 * OUTLINKb ARE CHECKED, SOMETHING OF THIS SORT IS *

0010 * NECESSARY. *

0011
0012 * INPUT: HA--THE HEX ADDRESS OF THE FIRST SUBNJDE
0013 * Hb--THE HEX ADDRESS OF I'HE SECOND SUBNOUE
0014 * OUTPUr: IERN-- AN ERROR FLAG
0015
001b IMPLICIT INTEGER(H,P)
0017 INCLUOE 'UrI:PACK.CMN'
0018 I ***********************************************;* ****

0019 1 INTEGER*4 SIDES ! PACKED CONNLCTIVITIES
0020 1 INTEGER*4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE *
0021 1 CJNMON/PACK/SIDESLrYPE
0022 1 ************************** **********************
0023
0024 SUBTRACT BY ADDING THE INVEHSE
0025 * HSTORb IS THE INVERSE OF THL SIDE AT WHICh

0026 HLXb IS ADJACENT TO HEXA
0027 $ HbTURA AND HSIORH ARE IA, JATERNAL HEX FORMAT
002d HSTOR6=HXAD(.iAHXINV(Hd))

0029 HSTURA=HXINV(dSTUORB)
0030
0U31 * GET THE RECORD FOR HEX 'HA' OR CAUSE IT TO

0032 BE INITIALIZEO IF NECESSARY

0033 LU=7
0034 CALL HEAREAD(dASIDESLU)
003b

003b $ IERH 1S A FLAG INDICATING THAT TWU ADJACENT
003 SUBNOUES mEHE NUT IN ADJACENI HLXES
o0ia

OU39 CALL PACKER(HIAhSUHA,IHRKLUJ
UU4O IF (IR .ECJO)Rf TORN
0041
0042 $ NJW FUR THE SECUND HEX

0043

0044 H HSTOR6 IS THE SIDE JF HEXb AT WHICH HEXA

0045 * IS ADJACENT
0046

0047 CALL HEXREAU(HB,SIDESLU)
0048 CALL PACKER(HdHSTORBIERHLU)

0049 $ THERE SHOULD BE NO ERROR IF IT GETS PAST

0050 9 THE FIRST CALL TO PACKER.

0051 RETURN

0052 END
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0001 SJBROUTINL LINKHEX(LNKNUMHEXA)

0002 *********************se*s********** ********
0003 THIIS ROJTINE CHECKS TtiE LINK TYPF FOR
0004 * EACH LISK INCIDENT TO A NUDE. IF THE 4

0005 * TYPE IS BETwEEN I AND 3 (le; IF rHE LINK 4
000b REPRESENTS A ROAD) rHKN THE TERMINAL HEX
0007 * FJR THIS LINK IS ObrAINED FHOM NOD2HX. *

00U8 * IF THE LINK CJNNECTs rwU HEXES THEN THE

0009 * SUBNODES COURDINArES ARE READ IN AND EACH 4
0010 * PAIH OF ADJACENT SUBNUDES(AND THE START 4

0011 * AND STOP HEXES) ARE PROCESSED BY HXRECORD. 4

0012
0013 * INPUT: *

0014 * LNKNUM-- POINTER TO THE LINK RECORD
0015 * HEXA-- HEX CONTAINING THE NUDE

0017 IMPLICI INTEGER (H,P)
0018 INTEGER*2 TMPLINK
0019 INTEGER*4 WROPOSSRECNU4,SUBWHD
002u * IF THE LINK CONNECTS TWO DIFFERENT HEXESTHEN
0021 INCLUDE 'UTIL:SUB.CMN'
0022 1 ss*s**.* *.*s*;s~s~s**ss***

0023 1 * SUBXSUBY TIHE X AND Y COORDINATES OF THE SUBNODES *
0024 1 * IN ONE LINK (SEE 8DM DOCUMENTATION) $

0025 1 * *******$***;*s~s***.**s**s **********;****$*****s
002b I INTEGER*2 SURX(0OO),SUBY(lO0)

0027 1 CUMMON/SUB/ SdRXSUHY

0020 1 ****** * ********* ************
0029 ICLUUE U'TIL:PACK.CMN'

003o 1 *****************************
0031 1 INTLGER*4 SIDES ! PACKED CONNECTIVITIES *

0032 1 INTEGER*4 LTYPE ! CONNECTIVITY FOR CURRENT SIDE *

0033 1 COMMON/PACK/SIDESLTYPE

0034 1 ** ** *** ************* *** ***** ****
0035 INCLUDE 'UTIL:LNKNOD.CMN'
0036 1 *;;*sss ***$********************
0037 1 * ARRAYS FOR THE GRID,NODELINKAND SUBNOUE FILES *

0038 1 **~*s******s**s***********~*****
0039 1 INTEGER*4 GRIUNODRECLNKRECSUBREC
0040 1 COMMON /LNKNOU/GRIDC128,128),NODREC(S,100),LNKREC(5,100)

0041 1 + eSUbREC(500)
0042 1 **.*******$*****;*s***s**************;******* ¢*****
0043 NXTLNK:LNKNUM
0044 LU=3
0045 03 wHILE(NXTLNK.NE.0)
0046 CALL GETNOX(NXTLNKLRECNUMWRDPOS)
0047 CALL GETREC(LU,LRECNUMLNKREC)

0 0048 N=WRDPOS
q." 0049

0050 * SET LINK TYPE

* 0051 TMPLINKzLIB$EXrZV(U,16,LNKREC(3,N))

* 0052 CALL LIBSINSV(TMPLINK,0,16,LTYPE)

0053
0054 IF(LTYPE.LT.4)THEN
0055 LTYPEz4-LTYPE
0056 TERMXY:LNKREC(4,WRDPOS)

0057 CALL NUD2HX(TENMXYHEXB)
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0053 IF( PLIANLIi$ETZVO16LKNC5,
0064 CALL L.URsINS(T-AHEPLINN,D, 6,HEC

0-062 SET SUBNJDL RD~~l POINTER
0063 TMPLINK=LI8$EXTZV(16,16bLNKREC(5,N))
0064 CALL bLb$INSV(TMPLINK,0,16,SU~RDU)

006b~ GET THE SUtBNODE LIST
0069 1P(SRECNUM .NE.O) THEN

* 0070 CALL GETSUd(SRECNUM,SU'WRD,NUM)
* 0071 *PROCESS THE SIJ8NODE LIST

0072 CALL. HEXSLJB(HEXA,HEXB,NUM)
0073 i2NiIF
0074 ENDIF
0075 EN4DIF
007b ENDIF
0077 *GET rHE NEXT LINK RECORD
0078 NXTLNK:LNKREC(2,WRDPUS)
0079 EtdUflO
0Uf60 RETURN
0091 E N 1
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00l SJRROUTINE NOJ2HX(XY,HSTOR)

0003 * TrIb RUUT1JE UNPACKS THE X AND Y CnORD- *

0004 * IlArES FRJM A WORD OF THE LOC DATA BASE,
0005 * (FkUM THE NODE OR THE EMMENDED LINK FILE )
OuOb * AND TRANSLATES IT TO A HEX ADDRESS.
0001
OOOb * INPUTS: Xi-- THL PACKED COORDINATES $

0009 * OUTPUTS: HSTOR-- THE INTERNAL HEX NUMBER *

0010 ***********************************$*******
0011 IMPLICIT INTEGER(H,P)

0012 INTEGFR*4 XY, FMPNOD
0013 ITEGER*2 X,Y

0014 ICLUDE tJTIL:CENIER.CMN °

0015 1 *************************************************
001b 1 * TiE CENIEK OF THE HEX GRID IS AT XORIGIN,YOXIGIN
0017 1 * WHERE THE COORDINATES ARE IN METERS UTM RELATIVE $

0018 1 * TO A GIVEN GRID ZONE. *

0019 1 *#***************************
0020 1 IITEGER*4 XURIGIN,YORIGI

0021 1 COMMON/CENTER/XOPIGIN,YDRIGIN
0022 1 DATA XORIIN/5000O /,YORIGIN/5700000/

0023 1 ***********************************************
0024 *

-" 0025 * SET X COORDINATE

002b T4PNOD=LIdSEXIZV(0,16,XY)
0027 CALL LIBSlNSV(TMPNOD,U,1b,X)
0028 XX=TRANX(X)-XJRIGIN
0029 * SET Y C30ROLNATE

0030 rMPNOD=LIBSEXTZV(tb,1b,XY)
0031 CALL LIBSINSV(TMPNOD,U,16,Y)

0032 YK=TRANY(V)-YORIGIN

0033

0034 LLV=4
0036 CALL XYL2HA(XX,YY,LEV,HSTOR)
003b RETURN

0037 END
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0001 SUIROUTINE NiODEHEX(NOUE)
0002
0003 * ThIS ROUTINE ACCESSES THE NODE RECOHD *
0004 * FINDS THE HEX WHICH CONTAINS THE NODE,

0005 * GETS THE LINK PUINTER AND PASSES THIS *

000b PJINTER AND THE HEX NU4bER rO LINKHEX *
0007
0008 * INPUT: 4JDE-- THE HEAD NODE FOR A *
0009 * GRID RECJRD FRUM THE *

0010 * LOC DATA BASE *
O01
0012 14PLICIT INTEGER (H,P)

O013 INTEGER*4 WiDPOS
0014 TNCLUDE 'UTIL:|,NKNOD.CMN'
0016 1 ******s***;;**;;*s;**4.*s.*ss***
OOlb I * ARRAYS FOR THE GRID,NUDE,LINK,AND SUSNODE FILES *
0017 1 $**********s**.s*ss***ss~*ss**~*
0018 I IvTEGER44 GkIUNODREC,LNKREC,SUBREC

0019 1 COMMOa /LNKNO3/GRID(128,128),NODREC(5,1O0),LNKREC(5,100)
0020 1 * *SUbREC(500)
0021 1 ********s***s******;*s*.*****s*s*s**** .*;** s*;ss*s*ss
0022 TICLUDE 'UTIL:SUB.CMNN
0023 1 *****ss***ss****s***.*,.s********;s************
0024 1 * SUBX,SUBY THE X AND Y COORDINATES OF THE SUBNODES *
002b 1 * IN ONE LINK (SEE bD% DOCUMENTATION) *
002b I *******I*************** ************$***************
0027 1 INTEGLH*2 SUBX(100),SUbY(100)
0028 1 C:)MMON/SUfJ/ SUBXSUBY
0029 1 ****** *****************.****ss*ss*************.

0030 C
0031 03 WHILE (NODE.ftEO)

0032 CALL GErNDX(NODE,NRECNUM,WRDPOS)
0033 LU=2
0034 CALL GETREC(LU,NRECNUM,NODREC)
003b C
0036 NODXY=NOUREC(5,WRDPOS)
0037 CALL NOD2HX(NODXYHEXA)
0038 LNK=NODREC(4dWRDPOS)
0039 CALL LINKHEX(LNK,HEXA)
0040 C

0041 * GET NEXT NODE
0042 NODE=NODREC(IWRDPOS)
0043 EADDO
0044 RETURN
0045 El D
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*0001 Pq0GxR4M RaAUEXEk
0002~
0003 *T-iL;; SEf JF RJUTINES *~AS USED TLi 'Ht.XISE *

0004 f it. L8i.4-PJUUCEV LOC DAfA FUR GERMIANY.
0005 *~**# *s..*s****;*ss*~*,***
0uocu PIPL.ICIY 1'NTFEE(HPP)
0u07 r..rEGEN44 XDVO
00(t4 IACL.JOE 'UriL:CENTER.CMN'

0010 1 * THlE CENIER OF THE HEX GRID IS AT XORIGIN,YORIGIN *
0011 I * WHERE THlE COORDINATES AKE IN METERS U14 RELATIVE *
0012 1 * TO A G'*IVEs GRID ZUNt;.

*OU1'& 1 INTEGc.R$4 XURIGIl4,YURIGlN
001 5 1 CJ-4MOii/CEN rILR/XORIGIN, YJkI'1N
00l0 1 DATA AUR16IN/50000O/,YORIGIN/570O0Uo/
001 i 1I***#**5*455***$***S****S*****

*001b IiCLUDE 'UTIIL:LNKNOD.ChN'
0019 1 s**ss**;s*s;**~ss*;*s;~ss;;sss~~
002U I ARRAYS FOR THE GRID,NOVELINK,AND SURNOL)E FILES

0u22 1 14TEGER$4 GHID,NODREC,LNKREC,SUBREC
0023 1 CJMMO'4 /LNKNOU/GRID(128,128) ,NODREC(5,100) DLNKREC(51 100)
0024 1I ,SJdREC(500)
0025 1 ssssss;ssssssssss;sssssssssss;ss
002b
0021 1 i.lrIALIZE rHE HEX PARAMETERS
002b *THE VARIAdIJES DLT AND DL.N 1IN HEXINIT MUST
0U29 *AGREE WITH IHt6 CENTER COORDINATES XORIGIN AND
0030 YJRIGI4 IN CE4TER.CMN

*0031 CALL HEXINIT
*0032 *OPEN THE L.OC AND HEX FILES

0033 CALL OPENERS
0034 5READ IN THE GRID POINTERS
0035 CALL GRlOR
003b XD AND YU ARE THE RELATIVE COORD)INATES
0037 *OF rHE CENTER OF THE AREA TO bE ACCESSE'
003d THAT IS, XO AND YO ARE.OFFSETS IN METERS
0039 *FROM THE CENTER OF THE HEX GRID.
0040 PRINTS,'ENrER THE COORDINATES OF MHE CENTER OF rHE
0041 PRINT*,'AREA To BE PROCESSEL) AS METERS FROM THE HEX URIGIN's
0042 READ*,XjYO
0043 X~zXORIGINSXO
0044 Yo=YORIGINSYO
0045 $SET THE GkID POINTERS FOR THE CENTER
0046 CALL IGRID(X0,Y0,10,JO) .
0047 Wk11E(6,*)'NOn ENTER THE LENGTH OF ONE SIDE OF THL SQUARE Al
0048 REAU(5,$)IEXT
0049 IEXTIlEXT/20 £DIVIDING bY 2 AND THEN BY 10 (1/2 SIDE,1OKN R.-
OU050 DJ IlO0-IEXT,I0lIEXrv1
0051 DO J:JO-lEXT,JO+IEXT,l
0052 MODE=GmID(I#J)
0053 CALL NCDEHEX(NUDE)
0054 LNDD3

*00.55 ENDDO
0056 ElvD
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OU01 SUSROUTINE 4ODCC(IGIDN,CMER1D)

0002 C
0003 C ;#*#*##,;#.***S*# $#***;s;#*$s*#
0004 C

0005 C $ 1A4F:
0OOb C * ADSCCM -- UEER41iE CENTRAL M1EIUIAN OF A GRID4O0iE
0001 C
Oood C P PURPJSE:

0009 C 1 I3 CALCUI, A1E THE CENTHRAL MERIDIAN IN RADIAJS OF
0010 C A GRIDZONE USi(G THE INTEGER GRID IUMBER (E. 32 OF '32
0011 C
0012 C D vESCRIPTION:
0013 C 4 AUfHJR - Po e. ObNalS
0014 C LAsr MUDIFIED di P. o, OENN IS ON 08 JAA dO

0015 C M O) LEVEL, DArE DR 4U4RLRS

0016 C * 01 102979 DR 00009
0017 C *
0018 C
0019 C $ CALLING SEUUENCE:
0020 C * CALL ADSCC4 (IGRIDNCMERLD)
0021 C * WHERE:
0022 C $ ARGUmENr NAM4E PDL DATA 4AML DESCHIPTO14
0023 C
0024 C $ IGRION GRID-NUMBER iirEGER GRLD NUMBER,

0025 C $
Ou2b C * CNERID CENTILRID CENTRAL 4ERIUIAN

0027 C
0028 C $ OF PROJECTLON

0029 C
0030 C
0031 C * INPUt/JUCPUT:
0032 C
0033 C ' JUNE
0034 C
0035 C HESTRICTLONS:

0036 C * N)NE
0037 C *
0038 C *** *** *$ * ** **$;*s* s*
0039 C
0040 REAL *8 C4EKID
0041 PARA4ErER P1=3.141592654
0042 C
0043 C CJMPIJrE CENrRAL MERIDIAN
0044 C
0045 C4ERID = UFGJ(GRIDN*6-43)*PI/10.
0046 C
0047 RETURN

0048B
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0001 UidRO~fliE ALSCDL(DEG,lDEG,IMIN,SEC)
0002 C

0004 C
0005 C *NA4E:
OUOb C A DSCi)D -- CU4VI!Rr UECIMIA6 OEiEEs ro DIEGREES-MI1UTES-SE
O07 C
0000 C * $RPJSP..:
0009 C CNVi:R'rs DEGREES ro INTEGER DEGREES AND *4i.4urES ANdi F60
0010 C ?31Nr S LCUNDS
0011 C
0012 C * DESCRIPTION:
-0013 C k urI4JR - P. 4o DENNIS
0014 C *LAST MODIF'IED BY P. E, KL4G 0,4 28 OCT 79
0015 C $ 'OL LEVEL IDAE OR NU4BERS
001b C $01 102979 DR 00039
0017 C
0010 C
0019 C *CALLINGU SEUjUENCE:
0020 C *CA61.. ADSCDO (FLEG,LG,IMIN,SEC)
0021 C *WHERE:
0022 C *ARGU4ENT NAMEr PDL. UAIA NAME OESCRIPT0 N
0023 C *
OQ24 C *FOEG INP-DEGREES F.P. DEGR~EES

4 0025 C
0026 C $ DeG VEGRLES INEER DEGREES
0021 C
002d C 11I4L4 MIN'UTES INLEGER MINUTES
0029 C
0030 C
0031 c* SEC SECONDOS F.P. SECONDS
0032 C
0033 C
0034 C * 1'PUf/UUrPUT:
0035 C
0036 C NON
0031 C
0038 C $RESrRICrLONS:
0039 C 4N
0040 C*
0041 C *ssesss*sses*ssssss*~;;*~sss~s
0042 C
0043 C compurE ORGREES dY TAKIIG INrEGER PART
0044 C OEGREES a INrEGER PART OF ABSOLUTE VALUE OF EINP..DEGiRELSJ
0045 C

.0046 Ii)E' ASS(FUE4")
0047 C
0048 C GET 4Ltdjures
0049 C M1V~rES = (A4SOL.UrE VALUE Of EINP..DEGREESJ MINUS DESxREES J *bO
005%) C
0051 1*4IN~ 2 (AdS(FLEG) - IDEG) *60
0052 C
0053 C GET eCU'ous

-: 0054 C SECJiS =CARSOLdUiE VALUE Of LINP..DEGREESJ MI;40S )E7WEES S4IAUS MINUT
ouss C oOi 4 3600
0U56 C
0051 SEC a (ABSUCFDG) -IDEG - F63AT(IMIN)/60,) $3600.
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A USC LI L

0059 c l'J~CAJE TJ .1 SECONDS

* 0061 S6.C = AINICSECflO.)/IJU
0062 C

OiUb4 Rt;TJkii
0066) ED
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0001 SJRB(JUrINe ADSCF(IGRO0d,IEN4)
OU02 C

06303 C
0004 C

* 000b C*
O00b C ADSCe'E -- UTER~1NE. rHE FIR~ST LOOK S.JUARE EAST
0007 C UJF rfH6 CENrkAL MRIDLAN

* 0008 C*
0009 c * hURPJSE:
0010 C rO DE 0TERMINE A NU'46ER CORRESPONDING TO TH
0011 C *FIiRSf LOOK SUJUARE EAST Wl THE CENTRAL 4EMIDIAN
0012 C
'0013 C UEDSCRIPTION:
0014 C *A~iJIR - P, W* DEN415I
0015 C i.Asr MUI)IFIEU BY P, W. DENNIS ON 7 JAN 80
001b C *43u LEVEL uArE DR N4UIqBEH
0011 C *01 102979 OR 00009
001$ C
0019 C
0020 C *CAL.LING SEUUENCE:
0021 C *CALL Auscre (IGRIDN,.LENUA)
0022 C aHRE
0023 C *ARGU'4ENT NAME PDL~ DATA NAME OESCRIPT10~4
0024 C
0025 C *IGNIUN 1VP-.GRID-.NUM A ;RID NUMBER
0026 C*
0027 C I E N U -4 EAST-.IOOK.JJUM THE MU4BER CJRRESPO-
0028 C To TH tE FIRST EASrIN:.
0029 C LErTE;H
0030 C*
0031 C *INPUr/jurPU'r:
0032 C
0033 C *NONE
0034 C
0035 C * ,ESrKIICTLOIS:
0036 C * NJNE
0037 C
0038 C s*ss;esss;.*;;s.s*.s.;;. **S* *s
0039 C
0040 C
0041 C (tIE EASLING LErER ID RANGES FROM *A-Z' EXCLUDING Le.TfERS 'I' AN4D
0042 C SfAMiNG AIt14 'A' Ar EVERi NIIRI) (RIDZOtE BE.GINNEING 4LTt4 :GHLDZ0vE
0043 C I.eE.e 1,4p.,...,o8* SO FUR GRIZUNLS 3.6.9,...,,60, THE FIRST 1OOK
0044 C S-JUARE 6.ASr JF £iiE CENTRAL MER~IDIAN CAN BL REPREStN(ED dy THrE 2!STw
0u45 C Lt~TLER, 'a; FOR GRIOZONES 1,4,1,..,.5, THE FIRSt LOOK SJUARE EAS
.004o C OF EHE CE*e'rI(A( MERIDIAN CAN BE REPRESENTED dY THE srH LETTrER, 'Ev-
Ou47 C AvD FOR GNIZaYES 2,5,8,...,59p THE FIRSr 1OOK SOtJARE EAsI ur THe
004v C C6NrRAL 4ERLDLAA CAN BE REPRESENTED Bi rHE 13ril LETTER, e.I

0049 C
0050 C ... F~m. r46c REMAINLIER UF INP..GRID..NUM DIVIDED dY 3
0051 C
0052 IL:'qf( LGH I P, 3)
0053 C
0054 C CHECK Fi( .RjnZONE NUMBERS rHAT ARE 14UIPIJES JF 3, li.E.,GRILOZO
0055 C 3,6,9,.. 010)
005. C
0057 C Ir THE RLAIANDER EQJUALS 0
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005$ C

0060 C
- 00(61 C SEr EAir10OK-aNII EQAL ro) 21 (EAST 10 LKTrER 'W')

0U62 C
0063 11ENUM =21
0064 C
0065 C CHECK FUR GkI0ZJNE NUMBERIS iCREa*.NrE BY 3 srARTIN'li ovrii 1., I.E.,
0066 C GRI)ZUNES 1, 4 ,7,...,5d

* 0061 C
00fd C IIbSEiF REMAINDER EJUALS I
0069 C

a071 C
0072 C siEr -.ASr-.100g(...UA EQUAL. f0 5 (EAST LU LErTER 'E.')

* 0073 C
* 0074 ZENJ4 = 5
* 0015 C
-, 007b C CHECK FUR GR1DZJNE NUIBERS 1IJCRE?4ENrEU BY 3 srAR~T1NG mirl 2, 1.Ee,0077 C GRIDZONES 2,5,8,...,59~

0078 C
0079 EL.SE

* 0080 C
* 0081 C SEr EASr..10oK-mNU EQUAL ro 13 (EAST 10 LEWTER N')

0082 C
0083 IENUM~ 13i
0084 C
0085 E.,DLF

008b Rruk4
0087 i
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0001 SUROUT[Nt: ADSCGb(IRIDLrGLN,IERFLG)
0002 C
0003 C **#,#*s**#####*;#,*##s~***#*#**
0004 C
000b C I 4A4E:

O00o C ADSCGL -- PEkFJRM GRIDZONE LEITTER TO NUMdER COVERSIJN
*0007 C *
000" C * PUP3SE:

0009 C T rO CONVERT THE GRIUZUNE LETTER TO A NUMBER FRJA
0010 C * -10 ro 9 (0 THHOUGH 9 NORTH OF EQUATOR)
0011 C *
0012 C * OESCRIPTION:
0013 C * AdJHJR - P. 9. DENNIS
0U14 C * LAsr MODIFIE0 6Y P. 4. DENNIS ON O JA'I 80
0015 C * 40L LEVEL DATE DW 4U4BERS
001o C * 01 102979 DR 000)9
0017 C $

001$ C
0019 C P CALLING SEQIJENCE:
.0020 C * CALL ADSCGL (IGRIDLIGLN,IERFLG)
0021 C igHERE:

0022 C ARGU.AEdT NAME POL DATA NAME DESCRIPTIO0
0023 C $

0024 C $ 1GIvL GRID-LETTER H. GRIDO.E L.TEH
0025 C *
0026 C L L Gb4 GRIDLETRUM A IU4BER CORRESPOND
0027 C $ To GRo..LErTER
0028 C

0029 C IERViLG LRHFLAG.UCS ERROR FLAG (-1 ER
0030 C $

0031 C *

U032 C L INVUr/OU rPUT:
G033 C *
0034 C * lUNE
Ou3b C $
003b C R RESTRICTIONS:
0037 C * 4JN

0039 C *

0040 C
0041 PARAA-TER ERROR : -1
0042 C
0043 C
0044 ,AYrE IGRIUL
0045 C
OU46 C
0047 C THE FIRS 10 LTTEIrS, 'C-N', REPHESENT GRIDZ3NES IN THE sourH
0048 C dEmISP1ENE. 'C' ILL. BE REPReSE4TED bY -10, 'D 6Y -
0049 C fHE LASr 10 LETTERS, 'N-X' REPRESENT GRIOZONES IA THE NORTHER
0050 C HE41SPHERE. 'N' OIL6 B. REPRESENTED BY 0, 'P' 6Y 1, 'V' BY 2,

0051 C ,'X' t 9. THESE NUM8EHS *ILL i E USED LATER FOm CALCULATING f
0052 C NOR-IHING
0053 C

0054 C
0055 C
005. C GRID.LTTE GREATER THAN OR kAOUAL TO 67 (ASCII 'C') ?
0057 C B-101



O0uI [' ~k H I PL3E. 6 7 rH iA
0059 C
00o C GRIi...iEFTIE LESS fHAN ON t0JAL £o 88 (ASCII 'X')
0U61 C
0062 IF (IGR[DL.LE.8d) THEN'
0ub3 C
0064 C GRIO..L~fTER LESS THAN 73 (ASCII 'I') ?
0065 C
00Obb *IF (IGRIDL.Lr.73) THEN
0061 C
0068 C sEr -RI0..LETNU4 10 GRI0..LETTER MINUS 77
0069 C
0070 I.2*dA = IGr(IDL - 77
0071 C
0072 C ELSE IS GRID-LETfER 'GREATER IIA4 73 ?
0073 C
0074 ELSEIF (IGRIDLGr.73) THIE.
0075 C
007b C GRID-LJErTER LESS AllAN 79 (ASCII '0') ?
0077 C
0078 IF (IGRIDL.LT.79) THEN
0079 C
0080 C SET GRIO..L.ETNuA 10 GRID.4ETTER MINUS 78
0081 C
0082 I;Ll = IGRtIof - 78
0083 C
0084 C ELSfrLF GRIO..LErTER IS' GRKATER THAN 79
0085 C
0061b ELUSEIF (IGRIDL.'%r.79) THE
0081 C
008$ C SET iRDLTU ro GRIV...IEfT1R 41NUS 79
00O49 C
0090 1,~ (;RIfL.( - 79
0091 C
0093 CLS
0092
0094 C SEr ERR-FLhG-IJCS

* 0095 C
009b IERFLG .RiR0R
0091 C
0098 E401F
0099 EL~SE

0102

0101 C SE ERR-FLAG-UCS

0103 Ib.,RFLG ERO
* 0104 C

OL05 EN4OLF

0107 C
0108 C eRL s ERR-F(0K C

* 0111 C

0112 -~1
0113 tAuSt;

* 0114 C B-102



* ~ ~ ~ ~ ~ ~ 7 .. . . . . 7. . --. 7 .

0115 c SFr ERR-dLAG-.JCS

0121 EA)
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000 S.dOULE ArrL(t:Sf. . -1,LATL *

* 0004 C
0 0 0 C NAE
0006~ C ADSCIE- COmPUTE rHL. LASTING ro Tr4E iNdANRST 1'J0 K1LJ3.'.
0001 C
O U08 C f PURPJS6:
0009 C £0 CUM4PUrE THlE iNr6Gt.R EASrING FR04 THE CEM4TRAL6 .4ERIIA

4 Oulu C fa£ rH1E NEAREST 100 KILOMETLRS
0011 C
0012 C UESCtRI&TION:
0013 C AIJVNJR - P'. w. Ofr.'1 14S

* 0014 C LAST MUDIFIE) BY P. o. DENNIS ON4 08 JA4 80
0015 C 4OU LEVEL LUArE DR Nd~q8ERS
Ou1b C 01 1U2919 OR 0U009
0011 C
0018 C
0019 C $CALLIING SEUULNCE:

* 0020 C CALL ADSCIE (LAST,INUM,EAST,I.RFLG)
0021 -C AE
0022 C $ARGUAENT NAME~ PDIL VArA NAME DESCRIPTION
0023 C
OQ24 C i.ASr iEAST-..10K-.LET rHE EASTIN:; LEITER
0025 C AN MGR

0u27 C I [E hU 14 EAST..100K-.NUM tHE FtAii SOMk' EA
0028 C r HE -'F4'RAL 4Ck~1L)IA.--
0029 C
0030 C $LEASr EAST..U4T iNrEGER EASTING IN
0031 C IOU0 KM UlIrS
0032 C
0033 C $ EXiFiuG ERR-.FLAG-.UCS ERROR FLAG (-I EK~
0034 C
003b C

* OU3b C *INPur/ourPUT:
0031 C
0038 C *NU14E
0039 C
004U C K ESTRICTLONS:
0041 C
0042 C*
0043 C *$$ $ ~s*$ $*s;$*s*s *#*~ *s*$ $s* *

* 0044 C
0045 PARAMETER EARIJR =-1

.004a C
0041 artE L4EASr
0048 C
0049 i~rEGER $4 IEASf
0050 C
0051 C
0052 C T3 GEr tH6 CASTING *EASURED FROM NFE CENTRAL MERIDIAN, O~rERMINE.:
0053 C NU46ER COR6SPONOLNG rO THEL EASr 10 LErTER AND SUdTKACT THlE

004 C IU'4~.,4 CORRLSPOtiDLNG TO THlE EAST 10 LtiaTER 3F THlE FLRSr IUOK SQU-.
0056) C EASE' OF rie CENVRAL MERIDIAN, THE~N MULTIPLY BY 100,000
005bp C
0057 C B-104



005d C it, LAsr-0K..LT IS ;RIATER rHAN Ok EQUAL ro 65 (ASiCLI 'A')
0059 C
0060 [F (bAST..5)THIEN

0062 C IF EAsF..100K.LET IS LESS THtAN OR EWUAL TO 90 (ASCII 'Z')
OU63 C
0064 IF~ (LEAST.LE.9O)TIEN

00bo C F ASr-..100K..LET IS LESS rIIAN 73 (ASCII -I-)

0067 C
oub&% IF (LdEAsr.L.1~3) THEN
0069 C
0010 C S~r E;ASr...Nr to L EAST.1U0K.L~f mINUS EAST-.100K..NUI M4INUS t34 I $ It
0071 C
0072 IEAST =(UEASr - LENUM - 64) *100 000
0073 C
0074 C EbISELF EASf-..10K-.L.ET IS GRL.ATER THtAN 73

*0075 C
007b ELSEIF (LEAST.Gr.73) THEN
0071 C
0078 C IF E&Sr..100K-.LET IS LESS THA4 79 (ASCII '0')
0079 C
0080 IF (LEAST.Lr.79) rHEN
0081 C
0082 C S:-.T E2ASr.LNI TO E EASr-.100K-.LET MINUS EAST-..IOK-NUM M4LNUS 65 J
0083 C
0084 1-".AST= (LEASf - IKNU4 65) $100 000
0U'85 C
00J8b C EAJSELF EAsri..10K-.LET IS GREATER THA4 79
00131 C

3088 GEIF (LEAsT.Gr.79) rHEN
0089 C
ou9u C SEf '-AST-Ir TU L IAST-10OK-LEr MINUS EAST-AOK-NU4 *41INUS 66 1 it
0091 C
0092 1EAST x (LEAST - [ENUM -66) *100 000

* 0093 C
0u94 C ELSE
0095 C
009b ELSE
0U97 C
009d C SEr ERR.d'tAG..UCS
0099 C
0100 IKH7LG a ERRJR
0101 C
0102 C ENUIV
*0103 C
0104 EN017
0O1 b C

0107 C ES
0107

0109 C
0110 C SET ERH..FLkG-.UCS
0111 C
0112 [EHFL.G = RO
011s C
0114 C ENDIF
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0115 C

011o EeD1F
0117 C
011 C ELSE
0119 C
0120 ELSE
0121 C

" 0122 c SEf ERH.FLAGUCS
0123 C
0124 IERFLG = ERROR
0125 C
012b CNDIF
0127 C
0128 E,,OdF
0129 C
0130 C L5S
0131 C
0132 ELSE
0133 C
0134 C SET ERR.FLAGUCS
0135 C
0136 1IRFLG = ERROH
0137 C
013d C OI0[F
0139 C
0140 ECVOiF
0141 C
0142 C CHECK FOR EASTiNG 6LATANELi OUT UF RANGE
0143 C (NJ EASTING LErER SHOULD dE MURE fHAN 300 KN FROM
0144 C rmE CeNrRAL 4ER1DIA4
0145 C
0146 IF (IERFLS.-E.ERRUR) THEN
0147 IF (IEAST.Sr.JOU 000 .UR. IEAST.LT.-300 000) THEN
0148 IRFLG=Em4-J
0149 ENDIF
0150 ENOLF
0151 RETURN
0152 END
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77

L)001 sudiiouriN A~CN(I,;LNGID4,a4I0K.d,.4RTH,ISPHE:R)
0002 C
0003 C*** *****;sss*ss.s;*~sI~s;s*.#$
0U04 C
0005 C * iAAE:

* 000b C *ADSC1'4 -- COM4PUTE THE NORTMIAG TJ fHE 4EAR~rSr LOU.
0007 C * KLLJ46.TERS
0008 C *PUR(PiSE:

* 0009 C * C. COMIPUTE THE iNrEGER NOJRTHING FROM THE KXJUArJR
0010 C fJ TriE NEAREST 100 KILOM~ETERS
0011 C
0012 C 4 DESCR4IPflON: ~

* 0013 C 4 UrHJR - P. DII
*- 0011 c LA6r MUDIFIED dY P. 4, DENNIKS ON 08 JAN4 80

0015 C 430) LEVEL VArE DR VLI.4BeRS
0016 C 0i IU2479 DR~ 00009
0011 C
001w C*
0019 C *CALLING SEQUENCE:
0020 C *CALL AUSCIN (IGLN,IGRIDN,N100KN,NORTH,[SPHER)
0021 C OHRK
0022 C $ARGUNIENT NAME POIJ DATA NAME DESCRIPT104d
0023 C
0024 C $IGLIM GRID.LETNUM IU4BE8R CJRRESPUNUIN

0025 C *THE 'RIDiO0IE L~rrEK
002b C l
0021 C I IGRI L)N INP..GRI...3UM THE AUA4BER OF rHE
OU28 C *GRIDZONE
0029 C * 4100KN NORTh-.IOUK-.NUM rHE NU48ER CaRRESPO'
0030 C LOOK( S: UARE NORTrfhIN
0031 C *LETTER
00U32 C
OU033 C NOR " XTH.INT iNrEGER N4ORTHING IN:
0034 C *100 KM uqirs
0035 C L SPH6R INP..SPHEROID SPHEROID IlDEX
003 C *

414 0037 C
* 0038 C imJpUIuruPUT:

0039 C
0040 C 4 UNE
0041 C*
0042 C R ESTRICTIONS:
0043 C*
0044 C (t) rHE REFERENCE GRIDZONE IS IN THlE SHIARED GLAJBAL AREA
0045 C *(2) THE 4GR INQE4ED SPHEROID TABLE IS IN THE
-004b C SHARED GLOBAL AREA,
0047 C

* 0048 C
OU49 C*************$***$******** ***$*
0050 C
0051 C
0052 I4CLUDE 'L0dPHD.CUM'

* 00100 0053 t C
00200 0054 1 C. UUJ4 COMMON ZL)BFRO
00300 0055 1 C
00400 0056 1 INTEGER*4 Z,FDAt,SIDCNT,ZrDOG,ZTSEC(4)pZTEX(5)
00500 0051 1 INTEG,cR$2 zsp~lto,Ly~oAr,ZTSk,ZRGN,ZRGL,LMGRST(3,3),ZLLsr(5
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Oubo0 Ous5 I IJGLCAU*1 ZfSIC(3),zruwu(25)
0070O 0051 1 C
00800 0060 1 CM40N3 /ZDBPRO/ ZRFDAYZIDCNT,ZYDOG,ZrsEc,zTEx,

009u0 006 1 2 ZSPHI[,ZYGOArZTSN ,ZRGN ,ZESIC,
01000 002 1 3 rDWN ,LRGL ,ZM(RSr,ZLLSf
ollo0 063 1 C

0u64 C
OU63 PARAMETER PI = 3,141593
0066 C
000) C
0068 C
0069 C
0070 Ir ESR *4 ID[Sr
o071 14rEGER *4 NORTH
0072 NChLUug "ADSTAB.DAT'
0073 1C ****;*s*$** *********** *** ******* ***s****
U074 I C

0075 1 C TABLE OF SPHEROID AXES
0076 1 C
0077 1 C ***************************
0078 1 C
0079 1 UIMEMSION AAXIS(9),BAXIS(9}
oug0 I C
0001 1 C rHE SEMI-MAJOR AXES
0082 1 C
0vr 1 VArA AAXIS /

0084 1 1 6378388., INrERNArLONAL
0O85 1 2 6378206., CLARKE 1866
0086 1 1 6378249., CLARKE d180
0087 1 4 6377276., E VRESE
0080 1 5 6377397., ! aESSEL
0089 1 63781bo0., AUSTRALIAN IAT]
0090 1 7 6377397., 1 AIRY
0091 1 a 6378155., F ISCHER
0092 1 9 6377304. / bALAAA
0093 1 C
00Q4 1 C THE SEMI-MINR AAES
0095 1 C
0096 1 DATA BAXIS /
0097 1 1 6356912., 1 INrERNATIONAL
0098 1 2 6356584., 1 CLARKE 1866
0099 1 3 6356515., ! CLARKE 1880
0100 1 4 6356075., E EVERESf
":'. 0101 1- 56356079., 1 uESS~L

0102 1 o 63567/5., 1 AUSTRALIAN NATJ
0103 1 7 6356257., ! AIRY
3104 1 a 6356774., 1 FISCHER
0105 1 9 6356102. / ! 'ALAYAl
0106 1 C
0101 1 C
0108 1 C MOn LEVEL DATL DA NU491
0109 1 C 01 110979 DR 000(
0110 1 C
0111 1 C
0112 1 C LA f 'riuIFIED BY P. E. KI(wG ON 9 4OVE48ER 79
0113 1 C
0114 1 C
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0115 1C *$*$**~*$#s****#e**...se.s.~*$
011 b 1 C *~$# $**#*$##****#*#*$;### ** *

0111 C
011,4 C
0119 C COM4PUTE APPRJXIMATE DISTANdCE USI'IG GkIlX..EfNJM
0120 C
O121 C 0TH.IT2SEMI...?AJEGRIO..LErNum 8 + 4J PICN
0122 C
0123 'OISr =AAXLS(ZSPHIO)*(FLUA(IGLN)*d. + 4.)OPL/180.
0121 C
0125 C CAIjCULJArE ro T~HE NEAREST 2000 K[LJMETERS
0126 C
0121 C aORT"-1Nr = 20000,000 # iNTEGFR PrART OF EiiJRfH-D1Sr DIVIDEU
0128 C
0129 NJRr4I 2 000 000 * (NDIST /2 000 000)
0130) C
0131 C AOL) OJd I0U KILOiETER PART?
0132 C
0133 C N0O4TH-.INr = 4ORTH..INT + 100,000 *NOKTH.100K..UM
0134 C
0135 3d)RFN muRrH + 100 000 * N100KN
0136 C
0137 C CHECK FOR TOO FAR moRrH

* * 0138 C
0131 C IF NORrH..INF - NURTH..D[ST IS GREATER TrIA,4 1,500,000
014U C
0141 1F (NURTH - NljISr .GT. 1 500 000) THEN
0142 C
0143 C S~f NOiRTH-.INr rO NORrH..INT 4INUS 2,000,000
0144 C
0145 AJRfd = NURrH - 2 000 000
014b C
9147 C ON rUO FAR SDUTH
0148 C
0149 C EIbSE1F NORrH-.DISr - NORH-..INT 15 GREATER TH1AN 1,500,0
0151) C
0151 EIJSEIF (MOIST - NORrH GLT. 1 500 000) rHE.N
0152 C
0153 C SRT NJORTH-..Nr 1 3 NORTH..INT PLUS 2,000,000
0154 C
0155 NJRrH =NORTH + 2 000 000
015b C
0151 C
0158 E14DIF
0159 C
0160 C VJW CHECK FUR rhE 1000 KILOMErER JU4P ACROSS SPHEKOL
0161 C
0162 C IF ABSOLUTE VALUE OF (NORTH-INT - NORTR-..ISTJ IS GREA
0163 C
0164 C GET INDEX TO MGR INDEXEU SPHEROID TABLE
0165 C
016b IRJ4 =LGRItON -ZRGNm + 2
016 C
0169 C
olbv C 4ATCH OUT FJR ZONES I ANtD 60
0170 C
0171 IF (IRO.A.EO. -57 .OR, IHOO .EQ. 61) THEN
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0)172 [IROM
0173 EqD1F
0174 C
0 175 IF (IABSi (NUIST - URfH).G-r. 3oo 000) TH EN
0176 C
0177 C IF NORIH-lNE 1S GRArER THAN NuaIH-.DLsr
0178 C
0179 IF~ (NURrH .GT, NDIST) fHLA
01'30 C
0181 C SEr NORTH-.INr ro N~URIH-.INT MINUS 1,000,000
0182 C
0183 NJRr'= NOHIH - 1 000 000
0144 C
U185 C
018b ES
n187 C

-'a 018 CsEr NORTH.INr fO NURTH-.INT PLUS 1,000,000
0189 C
0190 14JRfH = NURrH + 1 000 000
0191 C
0192 C
0193 E'd01F
0194 C
0195 C SET INP-.SPHERJID TO HIGH bYfE OF7 MGH..SPHERO1D..7hB
019b C
0197 ISPrIER ZMRST(IROWd.IGLN -ZRGL + 2)/256
0196 C
0199 C
0200 FLaS6
r1201 C
04042 C SEf LPP.SPIERDID rU L.OA bYTE OF MGR-.SPHEROLD..TAB
0203 C
0204 15PiIER mau (ZtAGRST(LRUJW,1GLbd ZRGL + 2), 256)

0207 C
*0208 RETURN

0209 N
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0001 alJkUIE AL)SC(AT,NG,NRf,IAST,IRkL-G)
0002 C
0003 r.. 4* 4 ~* *# *f ;* **#* * **#* * * **** * f* * ** $$ * ** *#* * # * * #* * * 9 44

0004 C
0005 C N A4E:
000b C ADSCLN -- LArhUONG ru EASTING-N0ITHIAG CJNVERSIONi
0001 C
0008 C P URPJSE:
0009 C fJ CJNVEkT ASCII LATITUDE AND LONGITUDE~ £0
0010 C EASrINGS AND N~kirt~Gs.

0012 C *UESCR[PrIoA:

0013 C * &tIEI4R - P. w. DENNIS
0011 C *uAST MODIFIEJ di P. w. DENIjIS U14 08 JAN, d0

* 0016 C * OJU LEEL VArE DR~ 4U48-RS
001b C 901 102979 DR 00009
0011 C
0018 C
0019 C *CALJLING SEiUENCE:
0020 C CAjLL ADSCL4 cLAT,L0NG..N0~rH,IEASr,IERFLG)
0021 C *4HERE:

0022 C A RGUm'ENT NAME PDIL UArA NAME DESCRIPT1L04
0023 C
0024 C * EASr EAST.[CS UT4 EASTLN;

0025 C

* 0021 C
002$ C I EiRFLG ERK-.FLAG-.LCS ERtRUR F~LAG (-I E
0029 C
0030 C
0031 C $LAr LAfLCS LAfIfULJE (ASCII)
0032 C
0033 C L LONG-LCS L0L4GITUDE (ASCII)
0034 C
0035 C *iipur/oIJCPUT:

003b C
0031 C *NONE

003$ C
0039 C *REsrRICTIONS:
0040 C
0041 C * (1) THiE REFERENCE GRIDZUNk IS IN THE SGA CJMMON
0042 C $ (2) rHE Re.FERENCE SPHERUID IS IN 1HE SCA -04MJN
0043 C
0044 C *$**$*$****$***$*$**;$***;*s;s*
0045 C

.0046 PARAM6T.ER PI a 3,141592b54
* 0047 C

004$ PARAmLrER 01(20
0049 PARAMrER EIRRJR =-
0050 C
0051 C
0052 [%CLjUDE 'Z0aPR0.CJM*
00100 0053 1 C
00200 005,& I 17 DU44f COA44UN ZD8PRU
00300 0055 1 r~
00400 005b 1 ivrEGLR*4 ZaFUAi,ZI0CNT,ZiD0G,ZTSkC(4),ZTEX(5)
0U500 0051 1 INTEGLR*2 ZSPNIU,ZYGOATZTSN,ZIRGN,ZHGL,ZM-SRST(3,3),.LLsr(5,
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00600 005s 1 LJGICAL~l zrsic(j),Lroww(25)
00700 0054 1 C
00800 0060 1 CJV443N /ZDI3PRtJ/ ZRFDAf,4IvCT,ZYDOG,ZfSEC,ZrEX,
00900 0061 1 2ZSPHIL),ZYGOAT,ZfSm ,ZRGN ,ZrSLC,
01000 00b2 1 3 ZrDWI Z~RGL ,ZMGRSr,ZLLSr
ohlJoo 0063 1 C

0064 BirE LAf(2Y,LJNG(2),IIEMISj
0065 REAU*d FLAT,FLUNG,CMEHIV
0066 C
0061 1.1TEGER $4 NORTiI,IEAsr
0068 C
0069 [i~rZGER *2 IDEG,'4IN
0u7j C
0071 C INITIAALILE ERR-.FIJAG..CS WL 'OK' (=0)
0072 C
(071 IERFLG=JK
0U74 C
0075 C ... CONVER~T ASCII [AT/LONG £0 FLOATING ?Di~£ iRA0IANS
00176 C
0071 C
0078 C ... FIRST THE LArITUDE
0079 C
0080 C
0091 C ...DECJDE LA£..LCS INTO THE VAR.LAOLES DEGRES,41NUrS,.
01)82 C .. AND HEISPHERE
OUR3 C ECOOUE CHiARACTER DATA ACCORDING £0 FJRmAr SPECIFICATI-I.
0084 C
008o C D WJRIrE 0~,1) LAT,LJNG
900 C 01 P*JR4AE (' LAT= ',9A1,' LONG= ',1OAI)
0087 DECiJa6 (9, 100j,IAr,L.iK=99qq) lDEG,4IN,SEC,IAE41~S
I0~I 100 4 OU JR4Af (212,F4.1,A1)

0083 C
flO9U C C.H6CK. FOR VA61[0 LlMlrS OF LATITUDE
0091 C
0092 IF(LDk.C.Lf,9O *ANU, MIN.LT,60 *ANUL. SEC.Lf.o0.) rIIEN .I
0093 C
0094 C CoNvERr r0 RADIANS
0095 C
0096 Fr'IAt a (OFLOjTI(IDEG) t UFIL0TI('4IN)/60. USDLE(SEC)3600 )
0091 C
009ts C IF HEMISP~HERE IS 'S' CHANGE SIGN
0)099 C
0100 IF (LHEMIS.E.S') THEN
0101 *C
0102 C SF~r LAr-.COORU £0 NEGATIVE L1AT-.CUORD
0103 C
0104 FLAT = -FLAT
0105 C
0106 C ELSEIF HEMISPHERE IS NOT 'N' SET ERRJR FLAG
0101 C

0104l C 0 4RiTE (5,2)
0110 C 02 FORMAT C'tRW0R--HCl4ISPHE.RE IS NOT NJRrH')
0111 IEIFIG =ERR~OR

* 0112 HE£URtN

0113 ELEPLK
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IU I 1~ 0 1) 4RIjE (!),3)
0)Il0 Z 1)3 FJRAE DEG IS GT 90 OR MIN IS GT 60 JR SEC IS T 60.')
0117 IERFLG 6RROR

u I It Rr.TURe.
0 111 E%4DlF
012u C
0121 C ... NJWi DO IL0NGITUUk.
0122 C
0123 C ... DECODE LONG.j.CS INTO THE VARIABLES jE;RE.ES, 4INUE
012,4 C ... AND HEASPHERE
0125 C
0 12o C DECOOE CHARACTER DATA ACCORDING 10 FJRAr SP--CIFICATL
0121 C
012d D6CiD6( 10, 1002,L.NG,ER9999) I EG,?4I,i,SEC, IHEMIS
0129 1002 FJRA~f (13,12,F4.1,At)
0130 C
0131 C CHE~CK FOR VALID LONGITUDC LIMITS
0132 C
0133 IF (IUECG.LE.180 *AND, MIN.Lr.60 SAND, SEC.Lf.bO.) tHEN
0134 C
0135 C CON~VERr TO RADIANS
0136 C
0137 FLON42 (UF~ri(IG).D LOTI(Mi 4)/60.* ULE(SEC)/36uo.)*PL.*
01383 C
0139 C IF HE.MISPHERE IS 'oe' CHANGE SIGN OF LOA~G

*014J C
014t IF (IH6MIS.EJ.'4') THEN
0142 e.

0143 C SEE L.ONG.COORD ru NEGATIVE LUNG-.COORD
0144 C
014b 1(jJNG = -FLUNG
0140 C
0141 C EALSEIF HLMISPHERE LS NOT PE, SE.Y ERRJR FLAG
014d C
0149 ELSEF (LHEMIS.,dE.'E') THEN
0150 C D aRITE (5,4)
0151 C D4 eORMAT"(' HEMISPHERE IS NOT WEST')
0152 C
0153 iERFLG= RR
0154 drR
0155 ENJII'
0 15b ELSE
0157 #C D WRIrE ( ,5)

015a C05 FJRM4Af (' DEG IS GT 180 OR MIN ISS 0O EC IS GE 60.')

016u RETURN
0161E-DF

0162 C
01bij C ... HAVE LAr/LONG IN RADIANS, NOJW PROJECT IlTJ CYLIidDL.K
0164 C
0165 C
0166 C DE.fEH'INe. THE CENTRAL MERIDIAN OF A v'RIDZONE(RLF_.G,(LD..
0167 C-RD
016$ CALL AOsCCM(Z,.GNt,Cm'RID
0169 C
017U C SEE SPHEKOiU PARAMCTERS(REF-SPHEROID)
0171 C
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* 0172 ~ CA66L iDSSSP(ZSP1IU)
0173 C
0174i C VERFURA iJT' PHUJL.CI1UN
017t C
017o C466L AOSMP(FLAT,O604G,CMERLO,I-EAST,FNJRTH)

(Jild LEAsr = FEAST
0179 4j~Et4 = z O
01843 C
01111 R E~t
01"2 C
01"3 C ERRJR EXIT FORN ICC0UE
0184 C
0185 9999 ItR~FLG z RRH
01db C 0 wqirE (0,,b)
0181 C ob F'JRAAr (' DCJUE ERRR'I)

1* 0189 RaUIRN
0189 P4
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000C su3uurLN6 AI)>C41(i ;L(,~RCIIJ,LN4O~H, 'dU0K,LLRFL4,)
c0: C 4$**$

0004 C

0005 C 4A4E
000~b C ADSC41 - ERFURM 1O0K NL3RrHIJG ID LE~TfER ro ivr6GER
0U07 C 40mrxdINIG CUNVERSLOiv
000d C
0009 C PUPJ6
0010 C *f~J CJNVEiRT THE lOOK NORTHING 10 LJETER TJ A
0011 C AJUBk R WHIICH CORRtESPUNUS TU fHE NUmBER OF lOOK S JUARES
0012 C *FRO4 THE EXJUArUR (MOVUL0 2U)
00-13 C
0014 c ui~sc~iprioA:
0015i C 'P AUrHJR - P. tE. DENNIS
001b C G A~f MUDIFIEU 6Y P. ij. DENNIS OW U8 JA4 uO
0011 C P tJt LEVEL UArE flI A'UBERS
001b C P01 102979 DR 0U009
0019 C*
002o C
0021 C *CALLAING SEJUENCE:
0022 C CALL~ ADSCNI (1ISN,IGIN,LNOlRTH,N100KN,IE:RFL ;)
0023 C SiHtRE:
0U24 C S ARGU4ENT NAME eDIL UAfA NAME UE6CRIA~EI0N
0025 C
0u2b C L GRIUL GRID-.LETTER THE GR~uZJNE LE.fTLR

0027 C '
002d C IG 1L N GID-.LETNUM A NU4tdER CJRtRCSPONUI

OU29 C 10 GI(I.LEITR

0031 C SIENFLG LRR-H.FLAG-.UCS ERROR FLAG (-I E
0032 C
00.33 C
0034 C I NPUr/UUrPUr:
0035 *
003b C 4'P

0038 C K ESTRICTIONS:
* 0039 C 'P JN9F040 C

0041 C
0043 C

0044 P4A4TEk OK =0
0U45 PA-tIR EiRROR -2 -1
.004b C
0041 StTE LNORrH
0048 C
0049 C 4ORrHlidG bL.rrER JOS Go FR~OM 'A-V* (NU ' OR 'U') AND STkRl: OVER

.0050 C LVr;v 2,Joo,oo0, M~EMS (20 SUUARESi. IN f~e miRTr1ERN HEMLS'HEI~.
0051 C irARC[iC Al N64 EQUArOR, L~rrEi4S SrAHr i4ITH 'A' rOR fHE JDL) GRID
0054 C .*dIv-.3IR5 ANU41 ~CH IF' FUR IttE EVEN~ GRID NU'~bERS. 60, FORI 300 GRID

0053 C *066S 'A' IS REPIIESctrEo BY 0, 'a' at i, 'c'P BY 2...., V, tit
0054 C 44tL) ;'OR EVE GRtID NUMBERS, 'F' IS REPRLSENfEU 6Y 0, 'G' 6Y i, 'H'

0055 C IV.., ' Bt 14, 'A' BY 15...., IE' Bf 19.
005b C LN THE SUJIJcMR~i HEIISPHERtE SrARTING AT THE EJUATJR, LEtTEFR SfAkT

007 C r'RJM4 V AND Go 6ACKmAtIDS FOR ODU G~RID NU~dEi(S, ANO tFHJM E AND GJ
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005td C iArKm~AK05) FORt EVE GRIv NUMBERS. 50, F'UR OUD GRI) ,4U46ERS, IV' IS
Ou59 C RE~.S~ dY -i, 'U' BY -2, IT' tsY -3,99.., 'A' tal -19, AND F'JR
0060 C EV614 GRI 4UMtB6.RS, -E- IS EPI4ESENfEU 6Y -1, IDV BY -2,..., 'A' 6
0061 C IV* it o,..00., IF' BY -t9

* 0062 C
0063 C
00b4 c
0065 c

* 006 C [F AJRfH-1U0K-.LEf IS GR~EATE.R OR L.0UAL to 65 (ASCII 'A')
0067 C
006$ IF (LNO~ri.GE.65) THEN
0069 C
00-7U C IF NJRrH..10K-.L.Er IS LES THAN OR4 EQUAL TO 8o (ASCII IV')
0011 C
0072 IF (LNURfH.LuE.8o) THEN
0013 C

-2 0074 C IF .4J14fH.luOK-.LE IS LESS THAA4 73 (ASCII *I')i
007!) C
007b IF7 (Lr40RT-4.Lr,73) THEN
0077 C *~T.l0K.NP
0018 C S~ Or-0KNMTO NOKTN..100K-.LET MINUS 65
0079 C
0080 N1OJK&J = L.NJREI - b5
0081 C
0082 C E.LSE IF NO0TH-.10OK-.LET Is GREATER LIIAN 73
0083 C
0084 ELS IF (VJJRfHGf.73) fHLN
0085 C

* OU~b C IF NJ~RfHlUoK-LEr IS LESS IHAN 79 (ASCII IV')
008i C

0089 C
0090 C S~r io~rA100OK-Num FJ NORTH-j0UK-L~r MINUS bb
0091 C
0092 N100K4 = LNJRrI - 66
OU093 C
0094 C E65S4 IF mORT1.10K..LET IS GREATER THAN 19

* 0095 C
0096 EL1SE IF (L~uRrH.GT.79) THEN
0091 C
0098 C SET ,d0RH-00K-NUM TO NO14r 100K-LET MINUS 6/
0099 C

* 0100 *'IO0(K'= L'JJRTH - 61
0101 C
0102 ES
.0103 C
0i04 C SET ERR..FLAG..UCS TU -1
0105 C
OlOb IEHYLG = iRROR
010/ C
010$ C ENLI IF
0109 E.i f
0110 C
0111 C

* 0112 ES
0113 C

* 0114 CSET cRR-.9LAGUCS*TO -1
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0115 C

011/ C
0118 C 1ENO [F
0119 E40 IF
0120 C
0121 E6SE.
0122 C
0123 C S~:r 6RR-fLAG-.UCS TO -1
0124 C
0125 IEFL -1
0126 c
0 01217 E,-4 1) 1

012d C
0129 ELSE
0130 C
0131 C S~f RR-eLAG-UCS TO -1
0132 C
0133 h.RFLG =ERROR4
0134 C
0135 ENDO IF
0136 C IF EcRJFLAG-.UCS IS 'JK' (=0)
0131 C
01l38 IF (IkRFLGj.KQ.OK() THEN
0139 C
0140 C IF IvPjGIIO.NUA IS EVEN
0141 C
0142 IF (4AUfjLGIRom,2).Ea.0) THEN
0143 C

-1 0144 C sEr i4orHIO.UK-.NUM TO N3HTH-.100K-N.UM4 MINUS 5
0145 C
0 14b N10JKA = 41U0NN - 5
014/ C
014d C IF NJRrH.AUK..IUM IS LESS THAN ZLRU
0149 C
0150 It1 (N100KI.L6r.o) FHEN

0152 C s~r Io0xrti-iOK-NUM TU NOTHI0K-NUM PLUS 2U
0153 C
0154 NIOUKN = -4l0'KN + 20
0155 C
0156 C
0157 E40 If'
015$ C
0159 E.iD IF
016v C
0161 C IF GRIo-iIErNUM IS LESS THAN ZERO
1D162 C
0163 1* (.1GLm.Lr.) TEN~
0164 C

OL5 C sE voiRr4..1O0K.JUi TO NiORTi1..100K-.NuM MINUS 2u

r 0169 C -4 NOIF l0(J-2 -1
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0001 zjURuJrrtE AUSCNL(NOKH~t,IEAST,LAl,JONG, IEHFL ,)

0002 C

*. 0003 C ~* ****

0004 C

0005 C # A: - EAST[NG-NORTHING TO LArLONG 'CO,4VERSIJN

* 0007 C
0008 C 4 PU~PiSE:

0009 C fra C3.NVERT EAsrING NORTHING 1 o

0010 f ASCII LArxrUDE AND LONGIrUDE

* 0011 Cf
0012 C *DESCRIPTION:

* 0013 C 0AUTHOR -P. 0. DENNIS

0014 C *LAST MUDIFIED 8Y P. A. DENN~IS ON Od JAI 80

0015 C 40LEVEL Dik E DR IU4BeRS

0016 C *01 102979 OR 00009

0017 C
0018 C
0019 C *CALDL4G SEQUENCE:

0020 C CALL ADSCNL (NORTH,IEAST.,LAT,IJONGIERFLG)

0021 C *WHERE:

0022 C ARGU4ENT NAME POL DAIA NAME DESCRtIPTION4

0023 C

0024 C I EAST EAST-.LCS UT4 EASTIN;

0025 C
0026 C dORrH NORTH-L.CS UT% NORTH1~4G

0021 C
002d C l ER~'l.G ERR-.FLAG-LCS ERROR FLJAG (-I EN

0029 C
* 0030 C

0031 C $ IAT LJAT-.J.CS LAfIfUDE (ASCII)

0032 C
* 0033 C *L.ONG L.ONG..LCS LONiGITUDE (ASCII)

0034 C
* 0035 C *INPUr/OUTPUT:

003b C
0037 C NONE
0038 C
0039 C *RESTRICTIONS:

0040 C
0041 C (1) rHE REF'ERENCE GRIDZONE IS IN THE SGA C)MON

004 C R2 H EEENCE SPHiEROID IS IN THE SGA COMMON

0043 C
0044 C
0045 C
004b C
-0047 PRAM4ETER PI 3,141592654
0048 C
0049 C
0050 C

~' 0051 14CLU1UE 'ZDdPRO.CO4'

00100 0052 1 C
00200 0053 1 C DUMVY COMMON ZDBPRO

00300 00154 1 C
00400 0055 5IITEGkRO4 ZxFDAiZIDCNT,ZYDOG,ZrSEC(4),ZTEX(5)

001500 0056 1ldtEGER*2 ZSPHID,ZYGOAT,zTSN,LRGN,zRGLZMGRST(
3 ,3 ),ZLLsrcb

00600 0057 1 LOGICAL$1 ZTSIC(3),ZTDWN(25)
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007uO 0056 1 C
00800 0054 1 C)MM.N /ZUBPRO/ ZRFUAY,ZIDCNT,ZYDOG,ZTSEC,ZrEx,
00900 0060 1 2 ZSPHIO,ZYGOAT,ZTSN ,ZRGN ,zrsic,
01000 0061 1 3 zrDwN ,ZRGL ,ZMGRSr,ZLLSf
01100 0062 1 C

0063 dYT6 LAr(1),LJNG(1)
* f0064 REAL*8 FLAT,FLONG,CM

0065 C
0066 I4TEGER $4 NORTHIEAST
0067 C
0068 FEAST =IEAST
0069 FNORTH = NORTH
007u C
0071 C ...CUMPUTE THE CENTRAL 4ERIDIAN 3F THE REFERENCE GRIDz.>

* 0072 C UEfERMINE ritE CENTcAL MEHIDIAN OF A GRIDLONE(REF.GRIU."

0073 C
0074 CALL ADSCCM(ZRGNCM)
0075 C
0076 C .,,NORMALIZE TO A COMMON PROJECTION BY FINDING THE LAT

0077 C ... THROUGH THE INVERSE UTM PROJECTION
0078 C SEf SPHEROID PARAMkTERS(REF.SPHEROID)
0079 C
0080 CALL ADSSSP(ZSPHID)
0081 C
0082 C PERFORM INVERSE UTM PROJECTION
0083 C
0084 CALL AOSIMP(FEAST,FNORTH,CM,FLAT,FLONG)
0085 C

. 0086 C ... CUNVERT FLOATING POINT RADIANS TO ASCII DEG,MIN ANC'.
0087 C ;Ee LAr.COORO EOUAL TO LAr.COORD TIMES 180 DIVIDED BY
OOR8 C
0089 FLAf = FLAT*180./PI
0090 C
0091 C SEE LONG.COORD EQUAL TO LONG.COORD TIMES 180 DIVIDED
0092 C
0093 FLONG = FLONG*180./PI
0094 C
0095 C ... CONVERT FROM DECIMAL To O,M,S

* 0096 C CONVERT DECIMAL DEGRLES TO DEGREES-MINUTES-SECONDS
0097 C

'-.009d CALL ADSCDD(FLAr,IDEG,4INSEC)
0099 C
0100 C ... PUT VALUES I4 LAT-LCS USING ENCODE
0101 C ENCODE DATA ACCORDING TO FORMAT SPECIFICATION
0102 *C
0103 E4CjDE (9,tOOl,LAr,ERR=9999) IDEGMINSEC
0104 1001 F3RAAT (212,F4.1)
0105 C
0106 C ... SET HEMISPHERE
0107 C

oo C iF SUUrHERN HEMISPHERE
0109 C
Ot1o IF (FLAr.LT.O.) tHEN
0111 C SET LAr.LCS(9) TO "S"
0112 C

"0113 LAT(9)='S"
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0115 C
011O ELSE
0111 C
0114 C ELSE SET LATLCS(9) TO 'N'

0119 C
0120 LAr(9)='N"
0121 ENDIF

0122 C ... NUW 00 LO4GIrUDE
0123 C CONVERr DECIMAL DEGREES TO DEGREES-MINUTES-SECONDS
0124 C
0125 CALL ADSCDD(FLONG,IUEG,MIN,SEC)
0126 C
0127 C ... PUT VALUES IN LUNGLCS USING ENCODE FUNCTION
0128 C
012 0 C ENCODE DATA ACCORDING ro FORMAT SPECIFICATIUA
0130 C
0131 E4CJDE (9,1002,LONG,ERR=9999) IDEG4IN,SEZ
0132 1002 FJRmAT (I3,12,F4.1)
0133 C

0134 C .,SET HEMISPHERE
0135 C IF WESTERN HEMISPHERE
013b C
0137 IF (FLONG.6r.O.) THEN
0138 C

0139 C SET LOG-.LCS(0) TO 'W'
0140 C
0141 LJ4Z(10)='W*
0142 C
0143 C ELSE SET LONG.LCS(lO) ro 'E,
0144 C
0145 ELSE
0146 C
0147 LON5(IO)'E"
0148 EADIF
0149 DJ 1000 IJK=1,9
0150 IF (.NG(IJK) ,EQ. ) THEM
0151 UaNG(IJK)=O'
0152 E'40IF0153 IF (LAT(IJK) .EQ* T )HEN
0154 LAT(IJK)='O'

0155 ENOIF

0156 1ooo CoNrINuE
0157 RETURN

• . 0158 C

0159 C ERROR EXIT FOR ENCODE" 0150 C

0161 4999 IERFLG=-I
0162 RETURN
0163 END
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0001 SUBRUUTiNE ADSC.4U(NJHrH, [LASr,MGH,L[R 'LG)
0OU02 C

0002 C
0004 C
0005 C * NAAE:
000b C * ADSCNU -- PERFORM EAST14G/NQHTHING TO 4GR CONVERSION
0007 C
0008 C * PURPOSE:
0009 C * 13 CJNVEHT AN LNrERNAL FLOATING POINT tASTIN'/4OhrHI;,G
0010 C rO AN ASCII MGR
0011 C *
0012 C 4 DESCRIPTION:
0013 C * AUrHJR - P. W. DENi1IS
0014 C L LAST MODIFIED 6Y P. W. DENNIS O4 0d JA4 80
0015 C * LOi bEVEL DATE DR U4BERS
001b C $ 01 102979 DR 00009
0017 C *
0018 C
0019 C * CALING SEQUENCE:
0020 C $ CALL ADSCNU (,ORTH,IEAST,MGRIERFLG)
0021 C 4HERE:
0022 C *
0023 C * [CASr CASTUCS UT4 EASTING
0024 C *
0025 C NORTH NORTHUCS UT4 NORTHING
0026 C *
0027 C ;4GH UT'.UCS ASCII 4GR STRING
0028 C *
0029 C *
0030 C
0031 C * IERFLG ERR.FLAGUCS ERROR FLAG (-1 = EN
0032 C
0033 C * [NPUE/oUrPUT:
0034 C *
0035 C * 4ONE
0036 C $
0037 C $ RESTRICTIONS:
0038 C * (1) REFERENCE GkIDZONE IS I4 SHARED GLOBAL AREA
0039 C * (2) REFERENCE SPHEROID IS IN SHARED GLOBAL AREA
0040 C *
0041 C ********************************** *****$*****
0042 C
0043 PARA"ErER PI = 3.141592654
0044 C
1045 C
0046 IlC6UDE 'ZDPNO.CUM'
0OO0 0U47 I C
00200 0048 1 C DUqMt COMMON ZUBPRO
00300 0049 I C
00400 0050 1 IdTEGER*4 ZRFOArZIOCNT,ZYDOG,ZTSEC(4),ZTEX(5)
00500 0051 1 INTEGER*2 ZSPHIDZYGOAT,ZTSN,ZRGN,ZRGL,ZNMRST(3,3),ZLLsr(56."

00600 0052 1 LJGICAG*l zrsIC(3),ZTDWN(25)
0070) 0053 1 C
o0OsuO 0054 1 C34MON /ZDSPRJ/ ZRFDAYZIDCNT,ZYDOGzrsEc,ztEx,
00900 0055 1 2 ZSPHIDZYGOATZrSN ,ZRGN ,zrsic,
•1M00 0056 1 3 zroDN ZRGL ZMGRSr,ZGLSr
01100 0057 1 C
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005d C
0059 RYTE: -4GK(2),ALPt1A(24)
00u6 0 C
0061 kpEAL $9 FLIATUFLONGCMERID
0062 C
0063 E.irK4E *4 IEl00,'4100,NURTH,IEAST
0064 C
0U65 C SEf ARRAf ALPHA-.CHAR EUUAL TO LETTERS 'A-Z' EXCLUDING

0066 2

006) DkrA ALPHA /A,'''D',F,'''

-: -0069 3
0070 C

* 0071 FEAST =IEAST
0072 FNRH= NORTHI
0073 C
0074 C C34PUTE THE CENRAL MERIDIAN OF rmL REFERENCE GRIOZON
0075 C DETERMINE THlE CENTRAL P4ERILIAN OF A G;RIUZONEMF-GRID,
0076 C
0077 CALL ADSCCM CZRGN,CMERID)
0078 C
0079 C TO FIND THE MGR COORDINATES, THE POINT MUST BE NORMALIZ:
0080, C PROJECTION 6~Y FINDING THE LATITUDE AND LONGITUDE THEN
0081 C A CYL.INDER TO GET A NEW EASTING/NORTHING
0082 C
0uR3 C
0084 C SET SPHEROID PARAMETERS(REF-.SPHEROID)
0085~ C
0086 CA[L6 ADSSSP(ZSPHID)
0087 C
ou8d C PERF3IV4 INVr.HSE UrM PxOJECTION (EASI..UCS,I4ORTH-.UCS,CENT.4ER
0089 C LONG ..CO00 D)
0090 C
0091 CALL ADS14P (FEAsr,FIJORTrH,C14ERIU,FLAT,FL04G)
0092 C
0093 C GET SPHEROID INDEX FROM LAT-LONG IN3EXED SPHEROID TABLE

*0094 C
0095 CALL ADSGSI (FLAT,FLONG,ISPHER,NLORIG)
0096 C
0097 C COMPUrE THE GRID NUMdER OFr THE INPUT POINT
0098 C
0099 C SEr INP..GRID..NUM TO INTEGER PART OF ELON3-.CO0RD*180 DIVID
0100 C +. 1863 DIVIDEU OY 6
0101 C
0102 1GM z (FLONG#1N0./PI + 186.)/6.

*0103 C
0104 C IF INP..GRID..NUM IS GREATER THAN 60
0105 C
0106 IF (1GM .GT, 60) rHEN
0107 C
0108 C SET INP.GRID..NUM TU INP-.GID-NUM -6a

*0109 C
0110 1I4N = GM - 60
0111 C
0112 C ELSEIF INP..GeRtD-NUM IS LESS THAN I
0113 C
0114 ELSEIF (IGN .LT, t) THEkN

B-123

.........................................



0115 C
011b C SEr INPGRIDNUM TU INP.GRIDNUM ' 60
0117 C

o0ld I. N IGN f 60
0119 C

0120 ENDIF
0121 C IF NOT IN REFERENCE GRID ZOIE OR SPHERJID rRkNSFJR4 ro
0122 C
0123 C
0124 C IF INPSPHEROID IS NOT REFSPHEHOID OR INP.RID.4UM IS NOT

0125 C
0126 IF (ISPHER*NE°ZSPHITU OR. IGM.NE.ZRGN) THEN
0127 C

0128 C GET ACTUAL CENTRAL MERIDIAN FOR I4PUT PJIAT
0129 C
0130 CALL ADSCCM(IGNeC4ERID)
0131 C

0132 C SEr SPHEROID PARAMETERS(INP.SPHEROID)
0133 C

0134 CALL ADSSSP(ISPHER)
0135 C
0136 C NOW PROJECT INTU CORRECT SPHEROID
0137 C
0138 C
0139 C PERFORM UfM PROJECTION
0140 C
0141 CALL ADSMP (FLATFLONG,CERIDCEASTCORTH)
0142 C
0143 C ROUND rO NEAREST TLN IETERS
0144 C
0145 C SET EASTINGNEW.COORD TO 10 TIMES NEAREST INTEGER OF[EAST

0146 C DIVI
0147 C

0148 CEASr = 10°*ANINr(CEAST/1O.)
0149 C

0150 C SEr NORTHING.NEW;COORD TO 10 TIMES NEAREST INTEGER OI[NORT
0151 C DlVI
0152 C
0153 CNORrH z 10o*ANINT(CNORTH/10o)
0154 C
0155 C
0156 ELSE
0157 C
0158 C SET EASTINGNE-.CUORU TO EAST.UCS

0159 C
0160 CEAST FEAST
0161 C
0162 C SET NOmTHING.NEW.COORD TO NORTH.UCS
0163 C
0164 CN6RTH a FNORfH
0165 C
0166 C

0167 1 rIF
0168 C
0169 C lErERMIE THE GRIDZONE'S LETTER
0170 C
0171 C s3r GHIO.INDEX EQUAL tO INTEGER PART OF(LAT-CJORD*1WO/PI.CO
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0172 C
1173 hl')EK FLAT*1ISO./Pl + IU4t. )/8.

0174 C
0175 C ACCOUNT FUR IRREGULAR GRIDZONE LABELED BY 'X'
017b C
0171 C IF GRID.INDEX IS GhEATER THAN 22
017d C
0179 IF (luEX.GT.22) tHEN
0180 C
0181 C SEE GRID.INDEX EQUAL ro 22
0182 C
0183 NUEX = 22
0184 C
0185 C
018b EiDIF
0187 C
0188 C SEC GRIn.LETTER EQUAL To ALPHA.CHAR (GRID-INDEX)
0189 C
0190 IGLET = ALPHA(NDEX)
0191 C
0192 C DErEH'INE rHE 100K SQUARE wITHIN THE GRIDZONE IN WHICH THE POI'.
0193 C
0194 C
0195 C FIND THE FIRST 100K SQUARE EAST OF THE CENTRAL MERIDIAN OF.:
0196 C
0197 C
0198 CALL ADSCFE(IGNIENUM)
0199 C
0200 C FIND THE EASrING ID LETTER BY COUNTING THE NUMBER JF lOOK SQ.
0201 C HE EASTLNG COORDINATE AND ADDING THIS TO THE NUABER CORRESP
0202 C 1Sf SIUARE EAST OF THE CENTRAL MERIDIAN TO GET AN INDEX INfO-
0203 C OF LETTERS REPRESENTINrA rHE EASTING ID LETTER
0204 C
0205 C
0206 C SEE EAST-COUNT EQUAL rO (INTEGER PART OF(EASrING.NEW.COORD +.
0207 C
0208 IECNT = (CEASr 5.) /100 000.
0209 C
0210 C IF EAsrINGNEWCOORD IS NEGATIVE
0211 C
0212 IF (CEAST .LT. o.) THEN
0213 C
0214 C DECREMENT EASTCOUT
0215 C
0216 IEcNr = IECNT - I
0217 C
0218 E4DIF
0219 C
0220 C SEE EASTI00KLET TO AbPHA-CHAR(EAST.CJUNT + EAST-100K
0221 C
0222 IELET = ALPHA(IECNT IENUM)
0223 C
0224 C FIND THE NORTHING IU LETTER BY COUNTING THE NUMBER OF 100
0225 C THE NORTHING COORDINATE
0226 C
0227 C
0228 C sEr IORTH OUNr ro INTEGER PART OF ([NORTHING.NEd.COJRD 53 I"
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04229 C
0230 Ncir = (CNORTH + 5.)/100 000.
0231 C
0232 C SEt NORTHCOUNT2 TO NORTHCOUNT
033 C
0234 NCNr2 = NCNr
0235 C
0236 C IF NURrHINGNEA.COURD IS LESS EHAN ZERJ
0231 C
0238 IF (CNOHrTH .hL. 0.) rHEN
0239 C
0240 C sEE NORTH.COUNT2 EQUAL TO 99 + NJREH.COUlT2
0241 C
0242 NCNf2 99 4 CNT2
0243 C
0244 C
0241 E'4IF
0246 C
0247 C DErER4INE AN INDEX TO THE TABLE OF LETTERS FOR HE NORTHI
0248 C
0249 C
0250 C SEE NORTH.INDEX EQUAL TO ONE PLUS RE4AINDER JF [[NORTH
0251 C
0252 C NORTH.LEETER-DRIG] DIVIDED BY 20J
0253 C
0254 4DEX = i + MOO(NCAT2 + NLURIG,20)
0255 C
0256 C SEr NORTH.100K-LET EUUAL TO ALPHA.CHAR (NORTH-INDEX)
0257 C
0258 INLET = ALPHA(NDEX)
0259 C
0260 C FIND EASruvG COORDLNATE wIrHIN THE lOOK SQUARE B SU3TRACTING
0261 C OF 100,000 FROM rHE EASTING COORDINAEE
0262 C
0263 C
0264 C SEE EAST.IOOK.COORO EQUAL TO INrEGER PARr OFEEASrINGNEWC
0265 C EAST.COUNT$1O0,0O00 DIVIDED.
0266 C
0267 EiOO = (CEASr - 1o0 ooo*IECr)/1O.
0268 C
0269 C F140 NGR NORrHING COORDINATE WITHIN THE LOOK S2U&RE BY SUB
0270 C MULrIPLES OF 100,000 FROM THE NORTHING C30RDINATE
0271 C
0272 C
0273 "C sET NORTHIOOK.COORD EQUAL TO LNTEGER PART OFENORTHINGI
0274 C NORTH.COUNT100,000 I DIVIDED 6Y 10 t
0275 C
027b NlO0 a (CNORTH - 100 000o*NCNT) /10,
0277 C
0278 C IF NORTHIOOKCOORU IS LESS THAN 0
0279 C
0280 IF (moo °Lr, o) THEN
0281 C
0282 C SEf NORTH.4OOK.COORD EUAL TO 10,000 + NJRrH-OOK.COOP
028J C
0281 N1OO x NiO0 + 10 000
0285 C
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0286 C
0287 E40IF
0288 C
0289I C E!CUDE NHE COMPOrED VALJUES, GRID-.NUMB8ER, GRiD..LETfER, EASI0290 C lJRfH-..00K..LET, EAST-..IOK-.COOHD, AND NORTH-.100K-.CJORD INT.0291 C 13-C'IARACfER ASCII STRING, IJT*..UCS
0292 C
0293 C ENCO0E DATA ACC)HDING fO FORMAT SPECIFICATION
0294 C
0295 EI4COD0 (5,1001*MGH(9)) N100+10 000

*0296 E4C'JDE (5,1001..4GR(5)) IElOOIO0 000
0297 1001 F3RMIAT (15)
0298 EACJDE (5, 1002,MGH) IGN,IGLET, IELET, INLET
0299 1002 F3R4Ar (12,AI,A1,Al)
0300 C
0301 RETURNi
0302 D
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00100 0001 SUBRJUTINE AOSCJN(%GRINIEIERFLG)
00200 0002 C

* 00300 0003 C **##***##***$*#***#*$ *$$###
00400 0004 C *
00500 0005 C * NAME:
00600 0006 C * ADSCUN -- PEHFOR4 MGH TO EASrING/NORrHING CONVER
00700 0007 C
00800 0008 C * PURPOSE:
00900 0009 C r 1O CUNVERT AN ASCII MGR £O INTERNAL
01000 0010 C * EASrING/NORTHING FURMAT
01100 0011 C $
01200 0012 C * 0FSCRIPTION:
01300 0013 C AUTHOR - P, We DENNIS
01400 0014 C $ LAST MODIFIED BY P. We DENNIS 3N 08 JAN dO
01500 0015 C * O LEVEL DATE DR NUMBERS
01600 0016 C * 01 102979 DR 00009
01700 0011 C
01800 0018 C
01900 0019 C * CALLING SEQUENCE:
02000 0020 C * CALL ADSCUN (MGR,IN,IE,IERFLG)
02100 0021 C * WHERE:
02200 0022 C * ARGUMENT NAME PDL DATA NAME DESCRIPTION
02300 0023 C *
02400 0024 C * IE EASTING _COORD urm LASTIN
02500 0025 C $
02600 0026 C * IN NORTHINGCOORD UT4 NORTHING
02700 0027 C
02800 0028 C * MGR UTM.UCS ASCII MGR S
02900 0029 C $
03000 0030 C *
03100 0031 C $ LI4FLG ERRFLAG.UCS ERROR FLAG (
03200 0032 C S
03300 0033 C INPUr/jUTPUT:
03400 0034 .^
03500 0035 * NONE
03600 0036 C S
03700 0037 C R mESTRICTIONS:
03800 003d C
03900 0039 C $ (1) REFERENCE GRIOZONE IS IS SHARED GLOBAL AREA
04000 0040 C 9 (2) THE REFERENCE SPHEROID IS IN rHE SHARED GLOBAL
04100 0041 C *

04200 0042 C
04300 0043 C
04400 0044 C
04500 0045 INCLUDE "ZDBPRO.COM'
00100 004b I C
00200 0041 1 C DUMMY COMMON ZOBPRO
00300 0048 1 C
00400 0049 1 14?EGER*4 ZRFDAiZIDCNT,ZYDOG,ZTSEC(4),hTEX(5)
00500 0050 1 ITEG4R2 ZSPHID,ZYGOAT,ZTSN,ZRGN,ZRGLZM'RST(3,3),ZLLSr(56

00600 0051 1 LJGICAL$1 ZrSIC(3),ZrDWN(25)
00700 0052 1 C
00900 0053 1 C344Od /ZDBPRO/ ZRFDAYZIDCNTZYDOGZrSEC,ZrEX,
00900 0054 1 2 ZSPHIDZYGOATZfSN ,ZRGN ,zrsic,
01000 0055 1 3 ZrowN ,ZRGL ,ZMGRST,LLSr
01100 0056 1 C
04600 0057 C
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04700 0058 PARA4eTER OK U
048u0 0059 PARAmErKR R3R= -1
04900 0060 C
05000 0061 qTE LNJRTH,LEAST,IGRIDL,MGR(2)

05100 0062 C
05200 0063 REAL *8 CMEkIO,FLAT,FLONG
053U0 0064 C
05400 0065 ITESER *4 NOHTH,IEAST,i00,IEl0O,IN,IE
05500 006b C
05600 0067 C INITIALIZE ERRFLAG.UCS ro OK" (=o.
05700 0068 C
05800 0069 IERFLG = OK
05900 OU70 C
ObOoo 0071 C COUVERr rHE NUMERIC ASCII OF THE MGR STRING INTO INTEGER F
Oblu0 0072 C BY OECjDiNG THE FIRST 2 CHARACTERS UITO INP_.RID.UM, AND
06200 0073 C CHARACFERS INTO EAST.OOK.COURD AND NORTHIOOK..C3ORD RESPE
06300 0074 C
06400 007! DECJDE(13,1001,MGR,ERR=9999)IGRIDN,IGRIOL,LEAST,LORTH,IEIO
06500 0076 1001 FJR4AT(12,3At,214)
06600 0077 C
06700 0078 C CHECK IF WITHIN UNE GRID NUMBER
06800 0079 C

06900 0080 IDIF = IASS(ZRGN-IGRIDN)
07000 0081 C
07100 0082 IF (IDIF .Gt. 1) THEN
07200 0083 C
07300 0084 C RE4EMBER : ZONES 1 AND 60 ARE ADJACENT
07400 0085 C
07500 0086 IF (EDIF .NE. 59) THEN
07600 0087 IERFLG = ERROR
07700 0088 RETURN
07800 0089 E4DIF
07900 0090 EADIF
0000 0091 C
08100 0092 C CJNVERT THE 3RD CHARACTER OF THE MGR STRING (GRIDZOE LETTER
08200 0093 C GR[.LErNUM, WHERE A POSITIVE NUMBER CORRESPONDS rO THE NORr
08300 0094 C PHERE AND A NEGATIVE NUMBER CORRESPONDS TO tHE SOUTHERN HEMI
08400 0095 C

08500 0096 C
08600 0097 C PERFORM GRIDZONE LETTER TO NUMBER CONVERSION(GRID.LET
08700 0098 C ERR-FLAG
08800 0099 C
08900 0100 CALL ADSCGL(IGRIDL,IGLN,IERFLG)

09000 0101 C
09100 0102 C IF ERR.FLAG-LCS IS 'OK" (=0)
09200 0103 C
09300 0104 IF (IERFLG.ED.OK) HEN
09400 0105 C
09500 0106 C
09600 0107 C CHEC IF WITHIN JNE GRID LETTER
09700 0108 C
09800 0109 IF (IABS(ZRGL-IGLN) .T. 1) THEN
09900 0110 IERFAG = ERROR
10000 0110 RETURN
10100 0112 EDUF
10200 0113 C

10300 0114 C CONVERT THE 5TH CHARACTER OF 'THE UT4 STRING (100K NORHI
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l04 .' 0115 C Ald iNfEGER 'ORTHING, ioH-.IO0K-NUM
10500 011b C

S10600t 0117 C &'EkFUR4 lOOK NLJRTHING ID LETTER ro INTEGER NJRIHLNG CO
10700 0118 C (GR ID-LrNUM, IN PG I UUM,,0HTOR K..IETNJRT, NORrH -. KNJ0

100 0119 C
10900 0120 CALL ADSCNI(IGLN,IGRIDN,LNORTH,4J10OK4,IERFLG)
11000 0121 C
1110,O 0122 C IF ERR-.FIJAG.UCS IS 'OK' (=O)
11200 0123 C
11300 0124 IF (IERFLG.EQ.OK) THEN
11400 0125 C
11500 0126 C ... DETER4INE A 4UMBER, EAST..100K-NMU, CORRESPONDING TO:
11600 0127 C .. EAsr Or TmE CENTRAL MERIDIANt JF THE INdPUT GHIUZONE
11700 012d C VEiERMLNE rHE FIRST loOK SUUARE EAST OF rHE 6ENTRAL 4E,
11800 0129 C (INdP-.GtID-.NU.4,EAST-..O0K-.NU14)
11900 0130 C
12000 0131 CALaL AUSCFE(IGN[UN,IENUM)
12100 0132 C
12200 0133 C ... CuvpurE THE EASTING, EAST-INT, MEASURED FR~OM THE CE,
12300 0134 C ... THE iNpur GRIDZONE, TO THE NEAREST 100K
12400 0135 C COMPUTE THE EAsri'NG TO THE NEAREST 100 KILeOMETERS/
12500 0136 C (EAST..100K-JETEAST.100K-.NUMEAST-JN,ERR.FLAG-..CS)
12600 0137 C
12700 0138 CALL ADSCIE(L.EAST,IENUM.IEAST,IERrLG)
12800 0134 C
12900 0140 C IF EHRR.FLAG-.UCS IS 'OK' (=0)
13000 0141 C
13100 0142 If (lERFLG.EQ.OK) THEN
13200 0143 C
13300 0144 C SEf EASTIEG-.COORD EUU46 TO EAST-.INr PLUS EASr-.100K-.COO
13400 0145 CEAST = LEAST +to *U IEIOO
13500 014b C
13600 0147 C ... CompurE THE NURTH1IJG, NORTH..INT, 4EASURED FROM THE
13700 0148 C .. NEAREST lOOK
13800 0149 C COMPUTE TNE AORrHING TO THE NEAREST 100 KILO04EfEHS/
13900 0150 C (GRID.GErNUM, INP.GRIU-.NUM, NORTH-dOOK.NUM, NORIH.INT, IN P1
14000 0151 C
14100 0152 CAIL& AOSCIN(IGLN,IGRIDNNIOOKN,NJRTH,ISPHER) .

14200 0153 C '

14300 0154 C [V INP..SPHEROID IS NUT ZERO
14400 0155 C
14500 0156 IF (ISPHER.NE.0) THEN
14600 0157 C
14700 015$ C SET NORTHIwG..COORD EUUAL TO NORTlL.INr PLUS 33RIH..100K-...
14800 0159 C
t4900 0160 CNORTH = NORTH + 10 * N100L
V5000 016t C
15100 0162 C IF INP..GRID.NU14 IS NOT EQUALS TO REV..GRID-JNUM OR INP-.SP
15200 0163 C
15300 0164 C NUT EQUAL TO REE7..aPHEROLD
15400 0165 C
15500 0166 IF (IGRTDN.NC.ZRGN *OR* ISPHEH.ME.ZSPHID) rHEN
15600 0161 C
15700 0168 C ... CumpurE THE CENTRAL MERIDIAN OF THE 1'4PUT GRIDZONE
15800 0169 C DETERMINE THE CC'~rHAL 4ERIO[AN OF A GRIDLONdE(IdP.GID-.,
15900 017o C
16000 0171 CALL ADSCCN(IGRKtiN,CmERID)
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tblO0 0172 C
1b200 0173 C .. NORMAuI[ZE HE EASTING/NORTHING, EASTIIG-CJOND ANO N
16300 0174 C ...COM4O. PROJECrION 8Y CALCULArING tHE LArIEtU AND L
16400 0175 C ... THEN A NE4 KASTING/NOHTHING.
16500 0176 C
16600 0177 C SEE SPHEROID PARAMETERS (INPSPHEROIO)
1b00 0178 C
16800 0179 CALL AOSSSP(ISPHER)
16900 0180 C
17000 0181 C PERFORM [NVERSE UTM PROJECTION(EASTIGCORD,NJRTHING_
17100 0182 C CENT ,MER[D,LAT.COD,LONGCOURD)
17200 0183 C
17300 0184 CALL AUSIMP(CEASTCNORTHCMERIUFLAT,FLONG)

"17400 0185 C
17500 0186 C .. COMPUTE THE CENTRAL MERIDIAN JF THE REFERENCE GRIDZ
17b00 0187 C DETERMINE THE CENTRAL 4ERIUIAN OF A .R1DZONE(REFGRID_,
17700 0188 C
17800 0189 CALL ADSCCM(ZRGN,CAEHID)
17900 0190 C
- 8000 0191 C SEE SPHEROID PARAMETERS (REF.SPHEROIO)
18100 0192 C
18200 0193 CALL ADSSSP(ZSPHID)
18300 0194 C
18400 0195 C PERFOR4 UTM PROJECTrON(LATCOORDLONCOORDCENTMERID
18 500 0196 C EASTINGCOURO,NORTHING.COORD)
IU600 0197 C
18700 0198 CALL A0SMP(FLAr,FLONGCER[DCEASTCNORTH)
18800 0199 C
18900 0200 ENUIF
19000 0201 C
19100 0202 C SET EASTUCS EQUAL TO EASrINGCOORD
19200 0203 C
19300 0204 LE = CEAST
19400 0205 C
19500 0206 C SET NORTHUCS E3UAL TO NURTHINGCOORD
19600 0207 C
19700 0208 IN = CNORTH
19800 0209 C
19900 0210 ELSE
20000 0211 C
20100 0212 C SET ERRFLAG_.UCS
20200 0213 C
20300 0214 IERFLG = ERROR
20400 0215 C
-20500 0216 ENOIF
20600 0217 ENDIF
20700 0218 ENUIF
20800 0219 EDIF
20900 0220 RETURN
21000 0221 C
21100 0222 C ERAUR EXIT FOR DECODE
21200 0223 C
213u0 0224 4999 IERFG = ERROR

* 21400 0225 RETURN
21500 1226 E4D
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0011 SUBROUTINE ADSGSILAT, LJNG,ISPHER,LIORIG)
3002 C
1003 C ###*~*~**~***;**#*****sp*
0004 C *

- 0005 C * ,A-4E:
U00b C $ AOSGSI -- "ET SPHEROID INDEX FROM LAr-LONG 14DEXED
0007 C * SPHEROID TABL9
0008 C

0009 C * PURPOSE:

)010 C * rO DETERMINE IN wHICH SPHEROID A GIVEN LAT-LON
3011 C P IS AND TU RETURN THE NORrHING LETTER ORIGIN
3012 C *
0013 C * DESCRIPTION:
0014' C AUrHJR - P, W. DENNIS
0015 C * LAST MUDIFIED BY P. W. DENNIS UN 08 JAN 80
001b C * LOD LEVEL DATE DR NUMBERS

0017 C * 01 102979 OR 00009
0018 C *
0019 C $

0020 C $ CALLING SEQUENCE:
0021 C * CALL ADSGSI (FLATFLUNG,ISPHER,LNORIG)
0022 C * kHERE:
0023 C * ARGUMENT NAME PDL UArA NAME DESCRIPTIO

0024 C *
0025, C $
O02b C * FLAT LAT-.CORD LATIUDE (RADIANS)
0027 C *
0028 C * FLUNG LONGCOORD LONGITUDE (RADIANS)
0029 C *
0030 C $ LSPHER SPHEHOIDINDEX INDEX JF SPHEROID
0031 C $

0032 C * NLURIG NORTHLETTER.ORIG ORIGIN OF NORTHING
0033 C * LETTER
0034 C
0035 C * INPUT/UUrPUT:
003b C
0037 C NONE
0038 C $

0039 C * RESTRICTIONS:
0040 C * THE LAY-LUNG INDEXED SPHEROID TABLE MUST RESIDE
0041 C Id THE SGA

0042 C *
0043 C
0044 C
0045 PARAMETER PI 3 3.141592b54
0046 C
007 INCLUDE 'ZDBPHO.COM'
00100 0048 1 C
00200 0049 1 C OUM4V COMMON ZOBPRO
00300 0050 1 C
00400 0051 1 I4TEGER*4 ZRFOAY,ZIDCNT,ZYDOG,ZTSEC(4),ZTEX(5)
00500 0052 I IMTEGER*2 ZSPHID,ZYGOATZTSN,ZRGM,ZRGLZMGRST(3,3),GLbSr(56)
00600 0053 1 LJGICAL*I ZrSIC(3),ZTDWN(25)
00700 0054 1 C
00800 0055 1 COMMON /ZUBRj/ ZRFVAYeIDCNTZYDOGZrSEC,Zr'X1
00900 005b 1 2 ZSPHID,ZYGUAT,ZTSN ,ZRGN ,ZT".TC,
01000 0057 1 3 ZrOwN ,1RGL IZMGRSTZLLSr
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0oL1o 00 05S8 1 C
0059 C
0060 C COVERT RADIANS ru rENrHs OF DEGREES
0061 C
0062 C fEmTH_.EGREES = 1800.*LONG_COORD DiVIDLD BY PICONST
0063 C
0064 TEND = 1800./PI * FLONG
0065 C

0066 C SE LOmG..I,4DEX TO -i
0067 C

0068 LONG = -1
0069 C

0070 C DO UNTIL LL.SPHEROIDTAB(LONGINUEX) IS LESS THAN rENTHi

0071 C ANU rEITH-..EGHEES IS LESS THAN OR EQUAL TO JL.SPHEROID-.'
0072 C
0073 C INCREMENT LONG.INDEX BY rwU
0074 C

0075 C

OO7b 100 CONTINUE
0077 LJNG = LONG + 2
0078 FLO* = ZLLSr(LONG)

0079 FUP = ZLLST(LONG 2)

0080 IF (oNOr.(FLOW .LT. TEND ,AND. TEND LE. FUP))
0081 1 GOTO 100
0082 C

0083 C
0084 C
0085 C

0086 C SEE LATINDEX TO LL SPHEROID.TAB(LONG-INDEX PLUS ONE)
0087 C

008 hT = ZLLST(LONG + 1) - 3
0089 C

0090 C CONVERT RADIAN LATITUDE rO TENTHS OF DEGREES
0091 C

0092 C rENTHDEGREES = 1800.*LAT-COURD DIVIDED BY PI.XONSr
0093 C
0094 TEND = 1800./PI * FLAT
0095 C

0096 C DO UNTIL LL.SPHEROIDTAB(LATINDEX) IS LESS THAN TENTH,

0097 C TENTH.DEGREES IS LESS THAN OR EQUAL ro LL.SPHENOID.TAB(
0098 C

0099 C INCREMENT LAT.INDEX BY THREE
0100 C

0101 io coNTINu
0102 LAT = LAT + 3

0103 FLOw = ZLhsr(LAT)
0104 FUP = ZLLST(LAr3)
0105 IF(.NOT.(FLOW *LT. TEND .AND. TEND .LE. FUP))

0106 1 GOTO 200
0107 C
0108 C
0109 C
0110 C

0111 C SET SPHEROID..INDEX TO LL.SPHEROID.TAd(LAT.iNDEX+I)
0112 C
0113 ISPHEF = 1,MLsr(LAT + 1)
0114 C
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0115 C SET NORTH.LETTEROHIG ro LL-SPHEROID.AB(LA'r-/iDEX 2)0116 C
0117 LIORIG = ZLLSr(LAr + 2)
Olid c
119 C IF SPHRODINI)EX S NEGATIVE

0120 C
0121 IF (ISPHER .Lr, o) rmLN
0122 C
0123 C ... SPHERO[D JUNCUIUN NOT ALONG PARALLEL OR MeRLDIAN
0124 C ... SO WE NEED ro INTERPOLATE LINEARLY
0125 C
0126 C o°. tHIS CAPABILITY TO BE PROVIDED LATER
0127 C
0128 ENDLF
0124 RETURN
0130 END
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0001 SUdRUUtinE AvSIMP(FEASr,FNORrH,CMEI,FLATFOiG)
0002 C
()003 C *s*$*s*#*;*****#;s **; *#.s~*s**
0004 C $

OU05 C $ NA4E:
0006 C , ADSIAP -- PERFORM INVERSE UTM PROJECTIJN
0007 C ,

0008 C P PURPJSE:

0009 C , F) PROJECT THE INPUT Ur'4 COORDINATES INTa rHE
0010 C $ EARTH
0011 C $

0012 C * DESCRIOTION:
0013 C $ AUrHJR - P. m. DENNIS -

001 C * LAST MUDIFIE 6Y P. E. KING ON 5 OCT 79
0015 C 4OD LEVEL DArE DR 4UMBERS
0016 C $ O 102979 DR 00009
0017 C * 02 120579 DR 00089
0018 C *

0019 C $

0020 C * CALLING SEQUENCE:
0021 C * CALL AOSIMP (FEASrFNOHTH,CNERID,FLAr,FLJNG)
0022 C * *HERE:
0023 C * ARGUMENT NAME PDL DATA NAME DESCRIPTION
0024 C *

0025. C * FEASr EASTINGCOORD UT4 EASTIN;
0026 C $

0027 C * FNURfH NORTHINGCOORD UT4 NORTHING
0028 C *
0029 C $ CMERID CENT.MERID CENTRAL MERIDIAN
0030 C *
0031 C * OF PROJECTIO
0032 C $
0033 C * FLAT LArCOORD LArIIUDE (kADIANS)
0034. C $

0035 C F LONG LONGCOOHD LONGITUDE (RADIANS)
0036 C $

0037 C $ INPUr/OUrPUT:
0038 C $

0039 C $ NUNE
0040 C
0041 C * RESTRICTIONS:
0042 C $ SPHEROIu PARAMETERS 4UST BE SET IN COMMON ADSCEAR
0043 C
0044 C

S0045 C
0046 P4RAMETER Ko=.9996
0047 INCLUDE 'ADCEAR.COM'
0040 I C
0049 1 C
0050 l COMMON /ADCEAI/LSPHERAXMAJAXMINABCE2
0051 1 C
0052 1 C PURPUSE:
0053 1 C CONTAINS SPHERUID PARAMETERS
0054 1 C
00 -0 1 C
00, I C MOO LEVEL DATE OR NUMBERS
005/ I C 01 110979 DR 00009
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0058 1 C
0059 1 C
0060 1 C VARIABLE PUL DAtA NAME DESCRIPEIJN
0061 1 C

. 0062 1 C iSPHER LAST SPHEROID USE)
0063 1 C AXMAJ SEM[IMAJ SEMI-MAJOR AXIS OF

; 0064 1 C CURRENT SPHEROID
0065 1 C AXAE1 SE4IMiN SEMI-MIAOR AXIS OF

0066 1 C CURRENT SPHEROID
0067 1C A A 1 sr AERIDI3NAL ARC
0068 1 C COEFFICIENT
0069 I C 2 ND MERIDIONAL ARC
0070 1 C COEFFICIENT
0071 I C C C 3 RD i4ERIDI3)NAL ARC
0072 1 C COEFFICIENT
0073 1 C E2 E2 SPHEROID ECCENTRICITY
0074 1 C SUUARED
0075 1 C
0076 1 C
0077 1 C LAST MODIFIED BY P. E. KING ON 9 NOV 79

0078 1 C **#**;** $$*.,*,***$**$***$#*******$.$
0079 REAL*8 PSIBZKZKYAQUADBQODB2,CQUAD,X.YZROOTFLATFLONG

0080 REAL #0 C4ERIO
0081 C 0 WRITE (5,4) A,BC,AXMAJ,AXMIN

0081 C
0083 C...CJ4PUfE PSI (HE AERIDIONAL ARC PARAMETER)
0084 C
0085 PSI=(FNJ)rH$DSIN(2.DBLE(FNORTH/A))4

0086 £ C*DSIN(4,*DdjE(VNORTH/A)))/A
0087 C
0088 C zO4PurE SLOPES AND INTERCEPTS OF PROJECTION RAY
0089 C
0090 8Z = - FEASf / (3.$KO)

0091 KL = 2.* dZ / (DdbE(AXMAJ) * 0COS (PSI))

0092 KY = DTAN ( PSI )

0093 C
0094 Co.,,SOVE JUADHArIC EOUATION FOR INTERSECTION OF PROJECTION RAY
0095 C....AIrrH SPHERJIO; BUT FLRST CALCULATE COEFFICIENTS,
0096 C

0997 AJUAO = I + KfY*Y + KZ*KZ
0090 8J062 = KL*dZ
0099 CJUAD = B8 Z - DdLE(AXMAJ)*DBLE(AX4AJ)
0100 X = ( -UQDB2 + D&sRr ( 800B2 * dQDB2 - AQUAD*CQUAD )) / 4QUAD
0101 Y = AXMIN#KYO(X / AXMAJ)
0102 Z : KZ * X + bZ
0103 RlOf = DS3Rr (DdLE(AXMIN)*D8LE(AXMIN) - Y*Y)

0?04 FLAf = UAfAr2 (DBLE(AXMAJ/AXNIN) * f ROOT )
0105 FLOIG CMERIU + DASIN ( -Z/RUOT * DBLE(AXNIN/AXMAJ))
0106 RETURN
0107 END
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0001 SUBROUTINE A O P(FLAT,FLO:iG,CMEklU,FEASr,FKORrH)
0002 C

0004 C *
0005 C * ,4A':
O00b C ADSMV -- PERFORM UTM PROJECTION
0007 C
0008 C P PUPJSE:
0009 C r PROJECT tHE INPUT LAT AND LONG INTO THE
0010 C $ rRA45VERSE PROJECTION CYLINDER
0011 C
0012 C $ OESERIPTION:
0013 C $ AUrHUR - P. Oo DENNIS
-0014 C L hAST MODIFIED BY P. E. KING ON 28 OCT 19
001b C 4 MOU LEVEL DArE DR 4U46ERS
0016 C * 01 102979 DR 00009
0017 C *
0018 C
0019 C * CALLING SEQUENCE:
0020 C * CALL ADSMP (FLATFLONG,CMERIDFEAST,FNORrH)
0021 C R
0022 C * ARGUIENT NAAE PDL DATA NAME DESCRIPTION
0023 C *
0024 C $ FEAST EAcTING.COORD UTA EASTINS
0025- C
002o C * FNORfH NOHTHINGCOORD UT4 4ORTHI4G
0027 C *
0028 C * CMERID CENTMERLD CE3TRAL 4ERIDIAN
0029 C
0030 C $ OF PROJECTIO,
0031 C
0032 C * LIAT LAT.COORD LArIrUOE (RADIANS)
0033 C
0034 C $ FLONG LONGCOOHD LO4GITDE (RADIANS)
0035 C
0036 C * IaPUr/ourPUT:
0037 C
0036 C N NONE
0039 C
0040 C R RESTRICTIONS:
0041 C * SPHEROID PARAIEtERS MUST BE SET IN COMON ADSCEAR
0042 C $

S0043 C
0044 PARAMETER Ko0.9996
0042 REAL*8 SLAr,S0LJNG,CLATCULONG,LAT,FLONG,CNERIOPSI
004b INCLUDE *AOCEARoCOM
004 1iC
0048 I C
0049 1 COMNON /ADCEAR/LSPHERAXMAJAXNItABCE2
0050 1C
0051 1 C PURPUSE:
0052 1 C CONTAINS SPHERUIU PARAMETERS
0053 1 C
0054 1 C
0055 1 C MOO LEVM. DATE DR NUMOERS
005b 1 C Ol 110979 OR 00009
0057 1 C
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')05i I C
0059 1 C VAi4IAdL.E PUi. UAfA N'AME DESCRIPrIJN
0060 1 C
0061 1 C LSPHER L.ASr SP'IEROID USEU
0062 1 C AX4AJ SEM'I-MJAJ SEMI-MAJOR AXIS OF

0064 1 C CURRENT SPHEROIiJ
004 CAX!41N SEMI-MI4N SI-MI40R AXIS OF

0065 1 C CURRENT SPHERO
0066 1IC A A I ST MERIL)LJNAL ARC
0067 1 C COEFFICIENT
0068 1iC a a 2 ND ME,4IDIONAL AR~C
006b9 1iC COEFFICIENT
0070 1 C C C 3 RD MERIUIJNA.. ARC
0U71 1 C CUEFFICIEN4T
02 IC K2 2 SPHEROID ECCENTRICITY

* 0073 1 C SOUARED
F 0074 1 C
:-0075 1 C

0076 1 C L1AST MODIFIED BY P. E. KING ON 9 NOV 79
0071 1 C **s*s#*es*s$$**s*$ss;**;***ssse
0078 C
0079 C
0090 C.... C04PUTE TRIG FUNCTIONS ONCE AND SAVE!

i:0001 C
00826 CLAr = COS(FIJAr)
0083 SLAI x USLN(FLAI)

*0084 CL.JNG = UCJS (FLUNG - CMERID)
0085 S!JW~NG zOSI4 (FLUNG - CKERL0)

*008b C
0087 c .... co~purE Psi LfHE Mk.RIOIONAL ARC PARAMETER)
0088 C

'0089 PSI:0ATANi(udLE(AMIN)SLAT,Dd..(AX4AJ)*CLAr;CDLONG)
0090 C
0091 c .... COmIpum t(XgIINAL ARC (tH& NORTImGJ
0092 C .... NORfINiG..CJOKO A_.*PSL - 8..*SIN E 24PSI I - C. *SIN E 4*PSI J
0093 C
0094 FNORTII=DOL.E(A)$PSI - DBLE(B)*DSIN(2.*PSI) -C*DSIN(4.*PSI)

0 00.95 C
0096 C....C04PUJTE EASTING
0097 C
609 C....EATMG_CO:RD 2 L3eKo*sEM:,I..AJ*SDLUNG$;CLATI DIVIDED 111
0099 C ...C12*SOUARE ROOT OF CCLAT*CL.ATCD1.ONG*CDLUNGC-E2J$SLAr*SLATI
0100 C .... SaUARE Roar ar C1-i.2*SLAr*SLArj
0101 Cj
0102 FEAST=(3.*KOSUBLE(AX,4AJ)*SDLONG*CLAT)
0103 1(2,sDS0RT(CLAr*CLAT*CULNG*CDLONGe(1-E2)$SLATSLAr
01-04 + D SjRT(l-E2*SLAT*sLAr))
0105 RETURN
0106 ENDO
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0001 SU3RJUfINE ADSSSP(ISPHER)

0002 C
0003 C
0004 C
0005 C # NA4E:

0006 C ADSSSP -- SEfS SPHERUID PAHAMErERS IM C04MJN ADCEAR
0007 C
0008 C * PURPJSE:
0009 C 0 fJ CJMPIJTE MERIDIONAL ARC PARAMETERS AMD SJUARED

0010 C 1 6CCE4TRICIrY OF THE SPHEROID SPECIFIED BY ISPHER

0011 C 4
0012 C * OWSCRIPTION:
0013 C * AUEHJR - P. W. DENNIS

.0014 C LAST MUDIFIED di P. E, KING UN 4 DEC 19

0015 C M O LEVEL DArE DR IU4BeRS

001b C * 01 102979 DR 00009

0017 C 02 120479 DR 00064

0018 C *
0019 C

0020 C * CALLING SEUUENCE:

0021 C $ CALL ADSSSP (ISPHER)

0022 C * WHERE:
0023 C * ARGU4ENT NAME PDL DATA NAME DESCRIPTION
0024 C $

0029 C * ISPHER INP.SPHEROID SPHEROID L4OEX
0026 C

0027 C $

0028 C * INPUr/UUrPUT:

0029 C
0030 C NONt.

0031 C

0032 C * RESTRICTIONS:
0033 C * NjNE
0034 C *

0035 C *$*** *s**s ***s*s;s*.;s* **$**
0036 C
0037 PARAMETER Ku=.9996
0038 INCLUDE 'ADCEAR.COM'

0039 1 C
0040 1 C

0041 1 CJM4BN /AOCEAR/LSPHERAXMAJAXMINABCE2
0042 1 C

0043 1 C PURPUSE:
0044 1 C COrrAINS SPHEROID PARAMETERS

0045 1 C
0046 1 C

0041 t C MOD LEVEL DATE DR NUMBERS

0048 1 C O 110979 DR 00009
0049 I C

0050 1 C
0051 I C VARIABLE POL DAfA NAME DESCRIPTION
0052 1 C
0053 1 C LSPHER LAST SPHEROID USED

0054 1 C AXMAJ SEMI.MAJ SEMI-MAJOR AXIS OF

0055 1 C C';RRENT SPHERJID
0056 1 C AXMIN SEI.M IN S6MI-MINOR AXIS OF
0057 I C CURRENT SPHEROID
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005d I C A A I Sr 4ERIDI3NAL ARC
0059 1 C COEFFLC1EiT
Outo IC zi 2 NO MERIDIJN&L ARC

0061 1 C CUEFFICIENT
0062 i C C C 3 RU MERIU1JNAL ARC
0063 1 C COEFFICE1iT

0064 1 C K2 E2 SPHEROIO 6CCENTRICITY
0065 1 C SQUARED

0066 I C
0067 1 C
0068 1 C LAST MUDIFIED BY P. E. KING ON 9 NOV 79
0069 1C * *#*s**s;****#*$***;#$**;****#;***;*s##**#;#
0070 INCLUUE 'ADSTAB.DAT'

& 007r7 1 C
0072 1 C
0073 1 C fABLE JF SPHEROID AXES
074 I C
0075 1 C
0076 1 C
0077 1 DINENSIJN AAXIS(9),BAXIS(9)
0078 1 C
0079 1 C THE SEMI-MAJUR AXES

0080 1 C
0081 1 DATA AAXIS /
0082 1 1 6378388., INrERNATIONAL
0083 1 2 6378206., CLARKE 1d6o
0084 1 3 6378249., CLARKE 1880
0085 1 1 6377276., EVERLSE
0086 1 5 6377397., dESSEL

, 0087 1 b 6378160., 1 AUSTRALIAN NATIONAL
008 1 7 6377397., ! AIRY
0089 1 8 6378155., FISCHER
0090 1 9 6377304. / ! 4ALAYA4

0091 1 C

0092 1 C HE SEI-MINOR AXES
' 0093 1 C

0094 1 DAtA BAXIS /
0095 1 1 63569120, 1 INTERNATIONAL
0096 1 2 6356584., 1 CbARKE 1866
0097 1 3 6356515.t ! CLARKE 1880
0098 1 4 6356075., ! EVERESt
0099 1 5 6356079., ! dESSEL
0100 1 6 6356775., 1 AUSTRALIAN NATIONAL

0101 1 7 b35b257., ! AIRY
0102 1 8 6356774., 1 FISCHER
0103 1 9 635b102, / I MALAYA4

01-04 1 C
0105 I c
0106 1 C 4D LEVEL DATE DR NUABERS
0107 1 C 01 110979 OR 00009

010 I C

0110 I C AS 40DIFIED BY P. E. KING ON 9 NOVEMBER 79
. 0111 1 C
: o 0112 1 C

0113 1 C **B#S*****9*S **********************
0114 1 C *** $*e*******s****$;*;$***#*$**;$********
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0116 C
Ollb C
0117 C riE FULLO.ING 'IF TESro SHOULU BE PLRFORMED
o11l C 14 FUfURE I4PLEMENTAriOdS IN URUER ro AVOID
0119 C PLRFORMIAd CALCULATIONS WHICH WILL BE REDUNDANT
0120 C FJR A 44JJRITI OF UCCURENCES
0121 C
0122 C IF 14P.SPHRUIU IS NJT EJUAL TO SPHEHOID.INDEX
012J C
0124 C sfr SPHEROID-INDEX EJUAL TO INP.SPHEROID
0125 LSPdHE = ISPH tR
-012b C D wRIfE (5,4) 'bEf PARAMEfES FUR SPHEROID ',LSPHER
0127 C SFT SE4I.MAJ BY PEHFORM[NG TABLE LOOK-UP INTO SPHEROLD..TAB
0129 AAAJ = AAXIS(LSPaER)

0129 C
0130 C s5r SEM[_.IN BY PENFURMING TANLE LOOK-UP INT3 SPHEROID.TAB
0131 C
0132 AXMIN = BAXIS(LSPHER)
0133 C ... COMPUTE E2 (ECCENTRICITY SQUARED]
0134 C E2 I I - (SEMI-MIN DIVIDLD 81 SEMIMAJ] 2i
0135 C
0136 E2 1* - (AXMIN/AXMAJ)**2
0137 C
0138 C ... C)MPUrE MERIDIONAL ARC EXPANSION COEFFICIENrS
0139 C
0140 C A.- SEMIAAJ*KO[ 1 - E2 DIVIDED BY 4 -3$E2*E2 DIVIDED BY 64
0141 C
0142 A = AXMAJ*KO*(I. - E2/4. - 3.$E2$E2/64.)
0143 C
0144 C b- = SEMI.MAJ*KO*E2* [ 1 E2 DIVIDED BY 4 3 DIVIDED BY 8
0145 C
014b B = AXMAJ*KO*E2#(l. + E2/4.) /8.
0147 C
014d C C. = SEM...AJ*KOE2*E2 DIVIDED BY 256
0149 C
0150 C = AXMAJKO*2*E2 /256.
0151 C
0152 C ENDIF WILL GO HERE
0153 C
0154 R~rURN
0155 END
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0e001 Sudt)UTIN. 3R*CUN( WINXY,UdR.S,CUNIES,4MIN ,ZMAX, tDELr)
0002 #**4 *444s# *; 4 *4*4* f*#***##;*;44~##4;s# $#$*
OiJ(3 L)r(AW~S 'LuEVAfIJN CJNfURJS

000b 49ilpurs: NiNXY--MIN,.AAX JF EASfING AND' NUHIHING,t E5JLClIVELaY
000~b 4 DtoRES- UATABASE. KESOLdJTIUN, USUALLi lo~m
000, sCJNHE.s-- uisrANCE BETWEEN CtJNfL)URS, Ar LEASf )BRES *
000i Z.4[N,LMAX-- MINIMUMI ANU MIAXIMUM E LVATIJN IN )AfA'
0009 ZL0)I~-- cUNrOuH RLSULrI0N, USE-UEINEo
Oulu OUTI'UfS: ;ONE
0011 N '.B. ALL UNITS ARt IN METERS.
0012 * * lj JONes R, LINhLL Y

Ouib 14CLUOE 'MASK.DLM#
0010b 1 ;**s*s*s*s*s*s*s*;~s~~s s;.~;
(Oll 1 d~ir MASK(400,400,3)
001$i 1 ;;$#;$s$$$;$p;;*$*#;*$*$;$ $#
0019) Di~m.NSION 4INXY(4)
0020 C
0021 C S~f LOE L~EFT AND Ui'PLR RIGHT INDICES.
0022 C
0023 16L~L
0024 IUR=(u'1Xf(2)-WINXY(1) )/DI3RES
002s JLLIl
002b JU,=(4INXi(4)-WINXY(31 )/OdRES
002/ C
0026 C SE I.J INCHRt4ENf.
0029 C
0030 IJOELTAMAX(CON1RIS/DdRES,1.)

-4 0031 C
o032 C S~r IxUx INCRLEMENt
0033 C
0034 xgDELrAz=RE.SfLAT(IJDtbr~A)
O003b C
0036 c vumCE mimimum 10 BE NON INTEGEM.
o03/ C
ouji ZIN=ANiNf(44IN)*0.b
00.0 C
0040 c O'dC 4 INCH6MENr Wu BE INfEGEN.
0041 C

OU42zuEr=ANINr(LUE.T)
0043 C
0U44 C *DmAn CU,4TJUKS,
0045 DL.) LiGKiT=ZMIND+L1)~,4A,ZLT
004b C
0041 C ssr VALUE UF MASK FO fhE rIHxE. slUES THUS:
004i C *VALUE JF 0 -- NUT CeIECKi.D
OU049 C *4ALUE JF I -- INTEHCE'
0051) C *VALUE JF 10 - NU LNECC&T
0051i 00 ':1,3
0052 DJ J=JLL.,JUI(.LJUEIrA
0053 00 I=LLL,IUH,IjU6~LfA
0054 4ASK(I,J,K) :0
0u56 ENO~U
0056 F. t 0U

4 005i k.NLDU
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.. 0058 C

O~b6 C I1

0061 C .

*. 0Q6,i C 0

00b4 C 412 * .3 *Ixi1

0b6~ C 00

006b; C I* .

0070 C
007oui C
0012 C *;iCAN BJ1irrum EDtE FULR fRACE SfAKTING P'iiNfS.

0073 If1 = JLIL
0074 iY=FUAT(lt/JUE~rA)*XYUEiLrA
0015 jO IA=IL,IUK,LJUELTA

* 007 ICRjSS =

OU'ai CALL lNfEKcS(LYIX*
OUN 1J06LfA,IlAEIGT,FKAC,ICKOSS)

0081 IFINCRobS 'EQ. 0) THELN
ou"2 4ASKIX,IY,1) Z 10

0084 iEI~kR a 1
ouv Li = 0
0uuti &AiLX/JIXlJULfA)*XL)ELTA
0ukii AX = X + XYULELA FA

* u8i CALL~ MJVk. tXA,11)
out§9 IXAXi
01190 Lti
0091 CAL~L TkACE (1Xx,LY,iLRIRIk',E1(kT,MASK,
0092 S AIUL'rA, ILL., 1U1,JLL,JUR, LJDEL.TA)

0094 ENOD
009b C

0096 C*SCAN SLOE 2 uF E~u~If LE.MLNI4S FUR TRACE StAXTING POINES.
009? U0 It Z JLL,JUK,LJUELTA
009i5 Y=H..OAr(Zf/lJoCL.TA)#XiDELTrA
04099 DJL X = 1ILL,lUR,lJDELfA
0100) C

-. o 011 CROSS = 0
* .0102 lF(NASLA(IX,Ir,2) CO). U) THEN

0103O. CALL IIEEKS(LX.LY,IA,
* 0104 +' IV4IJELTAur~iGT,FkAC,ICRObS)

0105
0l06 C

* iol LF(ICRUSS EJX. 0) THLeN
oi0o0 4ASK(IX,L1,2) = 10
0109 tS

* 0110 l0p a C)
oill LENEER =2
nl114 XAzFLUAr( IX/LJDOLrfA)*AYWELTA

L~llJ YY z I + XYUEL.TA # 9'RAC
0114 CALL. MOVEr (XX,'VV)
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0113 IXA=I

* Oib6 L 1YRACE (LX INE,TUP,dI1GHf,MASK,

0111 XroeLLA,ILLIUR,JLLJUH, 1JDO.1aA)

oi1g

0120 16NiEH 2

0121 CALL MOUVE (XX,yl)
0124 IAXIAjXLWkELTA

0i23 1y1

0i24 CALL EIRACEt (AIf1.IN TPNGI.AK

o . J2~ 6, XYL)LL1A,ILL,IUR,JLL,JUR, IJD~.ijkA)

U121 ENUU

Y~oi2i eNuuj
012Qi9 c

0~ 132 EAD-
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0001 SLJ8NUUTIt6 r'EATUHiLSC[NCNJ

0003 10 fiE F6JAIUK CJDCS AwE UISk'LAYtD ON4 A LEK 4027 1 d
ouoo4 * DAai~vG EnS CJLUMNS IN APPRJPkIATt COLONS 4

000b 4impuTs: 1.CR, rHE INCRIMENE r*ow MOVES AND) DRAWS 4
0l0/ i L 16 £ USUALI~t SKI YV1 ON 4. 2

0010 1~rEGER#2 INCa
0011 DiM6NSIJN LsIN4(4)
0012 14CLUDE eINDJ).CMrC
0013 1 s;s~ss~~*s;*;*#;******;#***s*~~
ootA i s FaIN~ CONTAL.S THE X MINt AiwvD MAX-AND FrlE Y MIN AND
Qu IS 1 * MAX REskEcriva y t~OR INK SiNDU#. MIN AND MAX REFER
00ib 1 * Ti LNK 41Ng AND MAX iF ELEVAfION VALUES, AAtD ZUELT IS V

* ul 01 1 r4E9 CONLOuR IAtTERVAL.
oulg I ; *$#**# *****; u*;*~**s~*;**ss..
0019 1 DIMCNSIJN FWINXY(4)
0020 1 CJMMUM/UINDU/FWINXY,MIN,MAX,ZUELE
0021 1 #$##4*4l4*;l*#**s *.*4~*;*4;s*;

0022 ItCIJUDE 'CONNER CMN' ...

0023 1 #s;*s4*;s;;s*~4*;$*;l**#;#$;4;
0024 1 * SeX,Ssr ARE THE SOUrHwEST UEM CUOHDINA1'ES'U or 1*

-.- 002b 1 * AREA iN rdE ARRAY IdU?. 4
00Th 1 INTECtR$4 SAwX,S#Y
ova1 1 CJM.40N/CORNteR/SAX,SWY
002l 1 4#**4**4;$* 44#*~** ; $l4*44;
OU029 I~irEGER$2 IX,LY,IttDX,INDY,*ICOVE
OU3O c
u3i C ..... 14IN INOEXES ±suF,WHIL6 FaINTt~ SEES THE WLNOW
0031 C ..... FJR MJV6S AND DRAWS
0034 coo. TIE FJL.LING IS A NLUD(GE ON A MUtK& FLEXIbLE VENSIUN
0034 C... Ji £rIS RJU'EImE
003i L4IN( 1):(FW1NAY(1)-SWX)/100+1
0o36 1II'( 2) z( &~NXY(2j-SWX)31l0
003i IAIN( 3):(V'WINAY( 3-SWr 3/100+1
003* lI43(Vd(FiNXY4j-SWX 3/10

* 0039 C 0 CALL CMCLJS
Ou40 C 0 PNRI.,T*,iNC-R,IOIN
0041 D 0 XEAU4P,JUNK
0042 C D CALL CMJPEN
0U43 C Fis KAC4 X
0041 CALL CMJPCN
004$ O IK=LaIN(1)11sIr(2),INCN
004b AI=(IXelj*100.SX
00414 C SEE FEATURE CODE VALUE FUR SCAN
004i ICZICJDE(IoIN(i),IXJ
0049ViFIXU3
0050 C liVE tO $JTFOm OF MINUOW FR rwis SCAN
0051 CALL .OVE(XI,KIJ
0052 C FJR EACH
0053 DJ I~zIaIN(i),LaIN(4)INCN
00b4 C fHE POINIS IN Lfb UATA BASE ARE lOOM APART
Oubb ilx(1101)*100.*SsY
0056 C [f NU CHAI4Gk,CUNfINUE READING
0o51 IF(ICOUE(IY,IX).EQ.IC)GOfI0
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01)59 C D A LINE Im rHf. APPrRUPRIATE C06OR
L~oubU C RED F7JR 'URdAN' AND CKEE4 FOR 'FOREST'

Sovbi CALL LUINCLH6.IC)
01J62 CALL VXAA(Xi,~il
0063 C SEf THE jdEa eEAruRE. CODE
0064 IC=ICuUE(lfIxJ
0ubi u0 CON'TINUE
0u66 ENDUO
006/ C.. ORAoi r0 THIE TUP Ifr NECIESSARI
O~bd CALL 6INCL.(CUVE(1ftJNCR,[A))
0069 CALL URAW(X!,VLJ

00/1 CALL LMCIJS
0072 RETUkM
0013 ENOD
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o0001 SubriUUiIN6 VILjPN,VVE~kCI,1CUUJ

0003 * N Ir t. INPUT NUM1e.14 Ue UKUEREUL VEkT~.~1NShIZd
OU07 4 BJUwDIIAHI if rdE SIWIL CLU6 'PiL.iGUN. bIe4CL iHE FIRS! 'ANO L~AbT
0uo~ * V6NLEk ARE UUJEaiSlUUD'TJ dE ID~.NTiCALJ, THE~ NU~dER OP Phi1SIC4fj-

000 * VVE:ArS 1S TdE AR4RAY CUNKAiNING £Ht. PLY60,N VERTICES.
0Uot P -COdRUI.Af OF fHL- K-FH VL.NIEi = VVt.RLS(K'1
0009 $i-CItiI6AfE OF E K-rH vE~rNi =vEw-rs(K,:2)
0010 IVEkIll**)=IVE.I4(N,*)'IS ASSUME).-
(oul
0012 THE oJKLD GRU(Ii PrOLNrS LIJ~NG wIfHIN THE P'OLYG;ON ARE FILILED 61 fIJS
0013 sudKuriNL.' NE~ 4EZHUD OF JPERA'fiON IS A6 FOLLOOS.EAC1 vE~iCAL
OU14 LIN tiKHOU~ri fN. V'OLjYLUI IS EAmINEIJ. IN PRACltICE, IHL LINE
UU1~i Ihrt.RSCS fH6eO i.YGUA 6OUNL)ANY Ami AN EVEN NUMBER Ok' PUINIS
0016 $ (IF 14Jf, fH LINE IS SHIFEU SU~GiTLY. THE:N, FROM 4orriM TJ LOP,
0oui ' WE "PAIw~rw THEI LINEk S6GMENfS d~CuNbLU 6Y THlE FIR(ST ANUL Sc.CJNu
ou1ls INTtERSECTIUiS, 6Y THE'THIWU At4DmFUTH LrIERSECTIONS, h1'C.
0019
0020 N iE LINE SEGME;NTS WHICH FURM tHE: POLYGON dOUNUARY AREC U4DE:RED 81
0021 * INCREASING VAL.UE:S OF X. THIS tEALPi TO SPELD up rHE I0UNtIFICAfI)N
0022 * OF INUK:SECtIONS dErWEEN ZHE 6OUND4ARY SCGMENfS AND fHE vERTICAL
0023 $ PAiNt LIN~E;SO. --

0024 *$$$*$P*$#$*p;$$s.$;*$*s$#*;$$ *.;~.s.
U026 OME:NSIJN VVETS(00.2),VTS(50,2),LOIL(O0),ICHSS(bOJ)'

0026 DiME:NSIJN YiDLD(20),ILIST(26) -

(J02i I'4E:GE:*2 I6~L,ICJD
oo26 14CLUE 'AAP.CMNN

0029 1 *$s$$.
OU36 1I Idu, HuLDS A 4044KM AHHAI UF DISPLAY DATA,oIrH'
0031 1 rt; FIN~it INDL.X CJHK4ESPUNUS tIJ mUNTHPI4G, AND
0u32 1 IF tlE SE.CjND tO EAStING.
0033 1 *;*$;*$..;;$$;;ss;;;*s~;.*s;ss
0034 I livfE:GE:U2 ILU'40o,40)

0o~ I CJMMON im~pi/dUe
OU36 1 ;ss*;*;; .;*ss*.ssssss; ;;$;$$$
ou31 I, CLUVE: oINDU.CM40.
003i 1I*~;;; *,sss*,..;;*s;ssss*ss;;;;
0039 1 P F4LIdXl COmrALI4S THE X NNAND MAX AND fItE' MIN AmU'
OU40 1 * m4Ax RstecrtiYELd iok~ tHe oiauuw. MIN ANU MAX REiERI
0041 1 *J riHE 41i ANU AAA if E;LEVAKItiN VALUESi, ANOt ZUE:LT'Iz
004 * 1 $rrCUNLOUR IftLRVAij.---

0U43 1 *sss*;ss1 $s*s.;ss.s;;; ~s;;;
0044 1 Ui~E:NSiJN*F*Ir4Xl(4).
0045 1 CuMAUN/.ilgDU/eWL~iX,MuN,MAX,ZUELr'
0046 1 *ss;*e;;w;*,ss;w;.*s**.s;~s;$;;
04)47 I.I4CLUUE COIIN6R.CKt
0U4i $#$$;P;U;P;;$$;;;$$9$$;$$$$*;
oU49 SAX* SWY'ARE' rTE SIUtH ST'UtWCUORDINdATES UF THLe.*
ob 1~ AR4EA IN rHE ARRAY 113UF.

ou~i I itiEG&.HP4 SaWX,S.0Y
0052 1 CJMMON/CORNLR/SWX,SOY

0ubi C
0066 C rINL, XHlE A4IsI, M AUM xMU AiU.' UP A wIrHIN THE PJLXL.UN,
0057 C XX~iir4 A&VI XXMAX. Aa.SU rIN4G rlE cLNtLK-iJFMAS3- OF MHE OU&.t.Ot VEe~rIC
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* FIjLijU&

04ub4 c (A(C-4,1cm).

0060 XA141N=1.OIlIU
OUbI KAmAx=-1.oE10

0Ub4 ~ --~

0Ube6 02) 10 L=1.N'
0061 xcmixcmtvvei~rs(i,i)

0069 IPU(VL,1jIfl.Lr.xxmiNJ XXAN=vVVLRfStI, )
* (Ulo. IF(VVLRfSU1,1j.4T.XXMAXJ JXAAVVL.iS(I,1)

Uu 12 L&(V~S ,).TYiAiYMAA=VLRf5L, 2,)
0i013 10 CiNilNukuE

Xlm;iXc/Ns
UU7to v...Yc4/NS
ou06 C- -

ou 17 C Sd4Itr EACHI VEtrLX SL.IUIfLf (AePfrUAiMAKELY AwAs F'RUM THE CM).
ouU? C THIS SbiL&f 4VULI3S HAVING~ 40ONKIWG vEKTiCLES aalLCi LIE~ U1Kk.CL ArUP
uuig C iJkDGI0 VL)LNfS. --. - .- .

o*go C
ouMi Du 40 11I,N

OU83 VL-4fS(Iq2j=VVaRfS(I,2j 4- .0U0iP(VVE~fa(i,2)-fCM)
oug4 C- - .. -

outds C LIdL1IAL.LZE AN AKRAY TU ALL? IN SUIUING VLCLUKS.
OUu6 C
ostil LCHJSSi(L)=0
ou~i 40 C-ArNf~at
ouav c
OU96 C THEC PJjI(.hIN SLiat. VECTUH NuMdKNEU I IS UNDh.RbTLUU rU HIAVE EN4JPULNTb

OV1C VEJUS(L,*J ANL) VEkT(Ti.lt,*). iHKE ARE~ r-I SUCH Va6CiiiS, ANO muC NUW
* UUV C SJRi ilCMACCJRL)I:GtfU INCEA~iaG-vALUES UF r4IrdIrUA i4;

0U93 C rNEARRIAYf LjwL1C$) CONTAINS rhE KPSuLfS0Ok EHt bURTLN6.
0u91 C £.G.LuW~.1f.P 5,9,3,49p.;. WO)ULD M fAi HAT VECfOk NUMBER1

09i C HAS rhE sM4ACL.tSf LEFTMO T'X-CUOwDiNATE, VE~CTOR NUM&eR 5U IS SECUNO
0U96 C S4ALLSf IN X, t %?.
ou97 C
0098 ~ DU. 100) K&1,rd
0099 C F'IND THEC K-Th 5I4ALL~Ebr (IN X) vECrJiR.

0101 DlU O1;N
0102 litLCHOSSLI).60o1J GO TU bU
0103 XiA.4LA(VeRtS(1,1 ,VfRTi(i~1,))
0101 I0(A.GT;XALN)'GJ W'50 -

01 06 K E 3i

;~0106 . 3

01i,; Ca4Oss utvr ItC I-Tat bNALLLbT VECUaI
oliu ralUA ur'alTH( CONSiL~tRAfIO&l.

: 0 112 tuo C2)NrlWEU

0114 c FLNU X-LUUNULNAEES 4IIICrt bRACK~r LHL. mOxLu MK(aLUN TJ tiL P'~L.U
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v~ I La LU k

uii IAX4LN=kkL)(XA4LN/lUU)PUU IOU0
Oil/ I&X4AA~liiAAIXAMAX/1UUj*IUU + i~U
ui~ c

o~i C LJUiP JVmRI V6RIrlCALe CULUAlNS OF G~ilU &'INfS 'VifnIIN fH4. kh~%'U-'U.
c

K b Kr A R '=
o0124 U3J06O iC~iA4,IXAMAX,IUO
0144 X1..

o i c E1'u !U.,4kIt.R Ur' iNk SECf LUNS k3INt~x) Ur' fLN; VLRTlCAL CJJJMN'
Ui4& c wir; itt euis'f ziuEV~cutcs - ---

01426 I!30 NiNi1~k -

Oi2l LXI 206 K=SA~E,I4

Qj45 K=O1 - - -

Uiii C St.k 11' VELTUR I iNt6HbECfb IHE COLUMN LLNL A=IC.
OM~ C

133 - 1(A.LTA41INLV6.RTS~l,1),Vtkrb(1+1,1)J) GU EU 210
o134 GU it) 200
0li C- -. . - --

0136 C AN I3rXESECf1JN HAS BEEN FUUNU. CALCULiAL THE Y-CUUNDiNATE (Y)
o13l C OF iEi~ NrEkSECTIJN PULNdT. - --

0i4O X~2i~rs(i~i,1)

0142 f2=VE~.KS(i+1,2)
Oi43 SL.0Ei(2U411)(A2-XI)

Oi45 N LN i4E Ai~i tR+

014i c FJR ErIR~ItRSCTIUN, KlWLFiNt: ISfAxI FUH THE~ Nr.X CULUf4N.
Oi4a (U.imTt.iXj. I) KSU0=K -- - -- .

Oi49 200 C5NELUI --

UlI C 14AKL SURE~ TrIAr KHERt AI AN ErVEN NUMBE.R Or' iILSCLJNs.

U162 lii (lijRjEu0 GU f zi - ---

0h ISxl; 3

Ui164 GJ WIt) 1O
ois 220 li(ilmNkH.CXoU) Gu LU 300

0166 c- --

o167 C SJRr fd LrI-CUURUI4Arb~ JF THE~ lwTt.KECTION er'iNES 131 INCREASING
0166 C VA(6jE iLISif(U=,,4.l NiANS EiiAi ifi. Etllijl) Nf SEC!IJN-FjUft HAS

-oi 1 C THE5ALE~i-CO URUlAE, iHL 1-im LNTER-ECTIUN tlAS ifiE kAIX
0 160 c SAAL, Si tfC -. --

Qi64 03 226 &=i,NNT.R --
0163 24 25 J~(O
0164 C

o167 Dxi 4 LziN1NTLR.

0110LV(i.iT;Y4lN) GJ rU 230
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F"LL~aUk'

0113 230 CJ4J1eUU

oi~i CJCNt
016 FJR TtLSKING, UI(AW THE~ CJLUMN UN TH rE.RMIftAL bCEN

-. ii UU 980 K~,INL

ui~s lit1='YdUDkdLLTtK-1) J/100
~ UA~o i2=YU0(LIST(IKJ)/10U
oiI Di111;1
olasi - uF'(LI,fXJ=lE.Avtl Aj~ltj~tLcuD
01i ENDUO -

-' 0100lc
0191 2"o CtJNTI1NU
o192 C-

* i~ 300 C~IU
0194 FiINXi1):SWXtXXMNN

* oigs FLiNXr2)=SiXXMAX
o O196 FAIi4X!3)SYt'YYM1N

2 oig! FovluXf(i)=S4Y4HfMAX
0i9i c o CALLj CMCIJJS
0199 C u) PI4INT*,&wWINAY
0200 c 0 CALLi C143PEN
0201 -Rt:.TJARN

O00 ,-
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UUUj f L U flr. aM %3Ek A lbkH Ni LsIN AE' A
OUU4 #R#P$P T Z$if)4 L$ URR X!~$* f 1,4$4J46p4 #4; ti #$*K

-JU 7 LdCL.UUb'CL&NER.CAN -

OJIJQ 1 S ;xwlAke:- uIH1'uih#; 'Ulm' COkNArES*UF HE
*U~ii~ i 4AKLA IN rREt AxRA IdiUV. -- -.

OUu2 1 CiMAUWV/CUtNL/SviX,Sa't

o016 o~i j=U,i -

IbAS!=bNA4J*QUVUU

uui9n]"r,Ht=s~y+II~oiuu
CALLI urA4(ikiAEEJT,mG,LRx)

OU21 CALL. AAU~i',JfuHK~

0U4 R r. r H
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0001 SIJBdOUT14E GKTNDX(RECU%,INDEXPOS)
0002 L4PLICIT [4rEGER#4(A-Z)
0003 C A ROUTINE CO DETERmINE 04 WHICH 500 wORD PHYSICAL RECORD
0004 C JF UNIT "bU' THE 5 WORD LOGICA6 RECORD 'RECNUM' RESIDES.
0005 C
000b C SUBTRACT i ru AKE CARE OF MULTIPLES OF 100
0007 P=REC4Uq-1
0008 I.,OEX=N/100+l
0009 C INDEX IS THE PHYSICAL RECORD INDEX
0010 C P05 IS THE POSITION OF THE LOGICAL RECORD WITHIA rHE
0011 C PHiSICAL RECUR)
0012 P3S=RECNU4-(I: DEX-1)*100
0013 RETURN
0014 EI0
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0001 SUBROUTINE ;ETREC(LU,NUM,OREC)
0002 ImPLICir i4rEGER*4(A-Z)
0003 DIENSO14 PRkCNUA(3),PHEC(500)
0004 DArA PRECNU4/3*O/
-0005 C 4 ROUTINE TO RETRIEVE PHYSICAL RECORD NUMBER 'NUM'
0006 C FRJM UNIt 'LU'
0007 C
"0008 C FIRS CHECK TO SEE IF THE PHYSICAL RECORD IS
0009 C ALREADY IN CURE.
0010 C
0011 C 0 PRINT*,A4lLU
0012 IF(CUM.EQ.PRECNU(LU-1)) RETURN
0013 REAU(LU'NUM) PREC
0014 PRECNUM(LJ-I)NUM
0015 RETURN
0016 E4D
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00V oIi S~k0rLNFE G;Ersti8(SR4ECNU4,a~f)POS,N)

0003 C$#** ReVISEU 6/11/8?
S0004 C#$*$ FJR USE dirH ttADIEXER

000Qb C
S0007 c rdIs ROUT1'4L TAKES rHtc SUBi4ODE COURDINArES FOR
.,0008 C 04)E L.I'K &NO Pijrs THtEM INfO rHE ARRAY SUBXY
0009 C
0010 I4PL.ICIr 13MA~R*4 (A-Z)

.70011 REALJ I
O 002 liTErGER#2 N
0013 IACLUUE '6NF.NODCM N'

S0014 1 s********* * *;s*#* ***** ;#sss;** 'Ps** *s**s***
0015 1 $ARRAYS FOR~ NE GRIDNOE,LI.'K,AND SUBNODE FILES

0011 1 1,4TEGER#4 GRI0,iWODRECLNKREC,SUBREC
0018 1 CJMAON /LNKNOD/GRID(128,128),NOUREC(5,100),(LNKREC(5,1o0)

*:0019 1 s SUd3REC(500)
0020 1 ;*;;;$$*;;s*s;.s;*sss*s *$ss;ss**
0021 IN4CLUDE 'SUdCMN'
0022 1 *;*$s** ***;ss;;**sssss***;#s*

*0023 1 *SUBX,SU3Y N~E X AND Y COORDINATES oF rIIE suaNoDES
0024 1 *IA~ UNE LINK (SEE 80. DOCUMENTATION)
00)25 1 s.s#s;~s*s;~~s*s~~*s~sss;ss#ss
002b 1 [fiEGER*2 SUBX(100),SU8Y(100)
0021 1 C3440N/sud/ SUBXsuay
0028 1 essss.*$;;4ssssss*ssssss#;ss.
0029 C D PRIrNr$,INPurS:',SRECeNUA,aRDPOS

S0030 fju=4
S0031 CALL GETREC(LU,SREC34U,SUBREC)
0032 C 1N6 FIRSfE4~TRY IN THE SUBNOUE LOGICAL RECORD IS TAICE
0033 C fH6 NU4d6.R OF POINTS [N FrlE SUBNODE: LIST
0034 C
0035 4=SU8RIEC(aRDPOS)/2

* 003b C D PRI14r* ',
0031

*0039 C CHECK TO SEE IF ALL JF THlE LOGICAL RECORD IS WITHIN rHE
0039 C PRE~SENT PHYISICAL RECORD,
0040 C

S0041 tF(4edRDPOS.LE.500) THEN
S0042 DO Kz1,N
0043 L=WRDPOS4K
0044
0045 INCLUDE 'SUdNODESET
004b
0(741 1I$* UIPACKIIdG FTHE SUBNODE COORDINATES

* 0049 1 **S*$*$$***$$*$**$*#***

*0049 1 *sErT.4G THE X COORDINATE
0050 1 r4P=LIB$EXrZV(0,16,SU8REC(L))
0051 1 CALL LI8$INSV(TMIP,0,1b,5UBX(K))
0052 1 SETTING THE Y COORDINATE
005.3 t rqPzLtssexrzv(16,16,SuREC(L.))

* u54 1 CALL LIBSlNSV(T4PO,lo,SUbY(K)) -

0055 t $***$$*$ss**$*~*$*$$$*$*-
00513 E(4000
0057 ELSE
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OG5d C GET FrE BEG~INING OF' rHE [jOCICA6 RECORn)
0059 NdE=0-RPOJS
Ou6u DJ K=1,NBEG
0061 6=WRDPOS+(
0062 INCLUDE 'SUdNODE.SEr'
0063 1 #; ####;s$**#* ***#**.*** **
0064 1 *s U4JPACKIN4G rilE SUBIODE COJORDINATES
0065, 1 *P*P *##$P4*****P .sss;*
006b 1 56STrING THE X COORDINATE
OUb7 1 r4P=LlBsExrzv(o, 16,suoREc(L))
0068 1 CALLI L16SINSV(TMP,0,16,SUBX(K))
0069 1 #sEFEING THE Y CUORDINATE
0070 1 r4P=LIdbEXTlV( 16, 16,SU8REC(b) J
0071 1 CALL LI3SIMSV(TMP,0,lovSU8Y(K))
0072 1 ;***#s**;sss.ss *.s*.;**
0073 ENIDDO
0074 C
0075 C GEr NEXT P~iSICAL& SUSNUUE RECOkcD
0076 SRECNJM=SeRECNUMt1
0071 CALLI GETREC(rjU,SRECNUI4,SUbREC)
0078 C GEt CHE REN4AIN0ER OF Tieb LOGICALP SUBNOOE RECORD
0079 NRE4=N-NBEG
0080 C D PRI~iT*,-NREM-,NREM4,-K,K,r'L
0081 Di L=,NE
0082. K=NBLG*L
0083 I.wCLUDE 'SUSNOOE.SET'
0084 1 .s*sssss;.ss;;s;*s;;s s*
0085 1 **$* IPACKIiJG riHE SUSNOOC COORDINATES
008b 1I ess;*sss;*ss~~*ss~sssss
0087 1 $SErrING THlE X COORDINATE
0088 1 r4P=bLB$EXZV(0, lb,SUdREC(L))
0089 1 CALL LIESINSV(TMP,0,16,SUgX(K))
0090 1 *sErf[iG THlE Y CUORDINArE
0091 1 T4P=LIt3SE~ZV( 16, 16,SUeBREC(Ld)
0092 1 CALL LI8S~ISV(TMP,0,16,SU8Y(K))
0(U93 1 ssse#4.ss*s*;;;4sssPss*
0094 ENDDO
0095 ENDIF

-: 009b C
0097 RETURN4
0098 ENdD
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0001 SUBROUTLN. IGR1Dt
< 0002 1 4CLUDE 'LNKNUO.CIN-

0003 1 **$$#***,*,.#.;#*#;*$;*$** *s*s

0004 1 #ARRAiS FOR4 rHF GRID,NUDE,L1INK,AND SUBNOOE FLLES
0005 1 $*###***$* *#*;*~**ssss#$******

0006Q~ 1 I4YEGER*4 GRIU,AODREC,LNKHEC,5UibREC
000/ 1 CiM4C4 /LIKr4O)/GRLD(128,12aJ ,N0DfREC(5,10O),LNKREC(5,100)
00083 1 i. SUdiEC(Suo)

* 0009 1 s***s;*#*$*s**P*;*#*#*.$$~*~#* *;

0010 C
0011 1mrEGER*4 BUFk4(t6384)
0012 EXjJI/ALENCE (GRID(1,1),tsUFR(1))
001.3 0.3 11 IG=1,32

-: 0014 Kz(IG-1J$500
U 0015 READ(1IG) (SUFR(JG),JG=KI,KI500)
0016 11 C3N'EINUE
0017 READ( 1*33)(BULFR(J) ,J=16001,16384)
0018 Rgr~uwN

S0019 END

B-156



0001 SUt)UTIN HA2IJM(HADR,L,J,LEV)

0002 C *RJUf[hE(C)NVEKT HEX ADDRESS TO MIN LEVEL 1,J COORDINArES-iA2IJM)

0003 C *$**; s*#*#**s#***#;s***s*ss#s* .;
0004 C
0005 C # DESIGNER/PROGRAAMER:
0006 C c DJ4 KRECKER 1q SEPTEMBER 1980
0007 C 4 PURPSE:
0008 C I HA2IJm CONVERTS A HEX ADDHESS IN OCTAL REPRESENTArIJN TO
0009 C c ITS E.UIVALENr 1,J OBLIOUE COOROINATES AT THE MINIU LEVE
oolu C $ OF HEX AG REGATION. THESE I,J COJRDINArES ARE EXPRESSED IN
0011 C * UNITS OF HEX DIAMETERS OF THE SMALLEST SIZE HEX IN THE
0012 C * CURREAT CONFIGURATION AND CORRESPOND £0 THE CENTER IF THE

.; 0013 C GIVEI HEX. THE LEVEL OF AGGREGATION OF THE HEX IS ALSO
0014 C $ RETURNED. HA2IJM IS THE INVERSE OF THE FUNCTLO4 EJ42HA.
0015 C * THE ALGORITHM PULLS DIGITS UFF THE HEX ADDRESS ONE 3Y ONE
001b C * FRUM RIGHT TO LEFT. AS EACH DIGIT IS PULLED OFF, Ir is
0011 C $ CONSIDERED TO BE THE LEFTMOST DIGIT AND THEREFORE REPHE-
0018 C sEmr THE HEX AT THE HIGHEST LEVEL OF AGGREGATIO9 CO4TAINING
0019 C * THE GIVEN HEX. ACCOROINGbY, THE I,J COORDINATES (AT THE
0020 C MLNIU LEVEL) CORRESPONDING TO THIS LARGEST SIZE HEX AKE
0021 C $ ADDED TO RUNNING I AND J TOTALS. IF ANOTdER HEX DIGIT IS
0022 C $ FJU4D, THEN THE PREVIOUS UIGIr(s) ACTUALLY KEPRESENT HEXES
0023 C OF LOaEH LEVEL. A rRAdbFURMATION IS APPLIED TO SHRINK IHE
0024. C CURRENT I,J VECTOR ro THE NEXT LOWER LEVEL, AID THE ALGO-
0025 C $ RITH4 CJNrINUES WITH THE NEW DIGIT. THE ALGORITHM TER-
0026 C 4 IAArEs OHEN NO MJRE NONZERO HEX DIGITS ARE FOUND. THE
0027 C * LEVEL OF THE HEX IS DETERMINED AS THE MAXIMUM NUMBER OF
0028 C L LEVELS OF HEX AGGREGATION MINUS THE NUMBER JF DIGITS IN
0(29 C I THE HEX AUDRESS. HA2IJM CHECKS TO ENSURE THAT THE INPUT

0030 C HEX ADDRESS IS POSITIVE AND HAS A VALID NUMdER JF DIGITS.
0031 C $ CALLING SEJUENCE:
0032 C $ CALL HA2IJM(HADR,I,J,LEV)

0033 C iNPUT:
0034 C $ HADR - HEX ADDRESS FJR WHICH EQUIVALENT I,J COORDINATES
0035 C $ AT THE MINIMUM HEX LEVEL ARE TO BE CoMPUrEO
0036 C * NHLEV - mAXIMUM NUMBER Of LEVELS OF HEX AGGREGATIOn.
0037 C $ (IN COMMON/HEX/)
003b C $ MINLEV - 4INIMUM HEX LEVEL. (IN COMMUN/HEX/)
0039 C * IMAX(dDIG)
0040 C $ JMAX(HDG)
0041 C $ - ARRAYS CONTAINING THE IJ COORDINATES (AT THE
0042 C 4 IIMUM HEX LEVEL) OF tHE CENTERS JF EACH JF THE
3043 C $ I HEXES OF MAXIMUM LEVEL. (THE MAXIMU4 HEX LEVEL
0044 C IS NHLEV -1.)

0045 C # JUrPUT:
0046 C $ I,J - JBLIJUE COORDINATES (AT THE MI4IMU4 HEX LEVEL) OF

0047 C 0 THE GIVEN HEX ADURESS
0048 C 0 LEV - LEVEL iF AGGREGATION OF THE GIVEN HEX ADDRESS
0049 C #

~.0050 C $$$$$$*$$$$$$$*$$$$***$$$$$$$$$$$
0051 IMPLICIt LNrEGEN(HP)

0U52 CJMION/HEF/IHXOUTNHLEVMINLEVSLTOCLTOULNODiAA(IU),DIAMr
0053 SR,
0054 R AOFI,YOFI,XOFJ,YUFJ,RIJFX,RJJFX,' IJFY.-JJFt,

0055 ICON(70),JCON(70),IMAX(7),JAX(.
005b DIMENSION IVAL(7),JVAL(7)
0057 ROUIVALENCE(IVAL(1),ICONC1)),(JVAL(I),JCON(1))
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0001 SUBROUTINE GRIDS
0002
0003 IrIS RnUTINE JUST DRAaS THE 10KM GRID SQUARES.
0004 *#$*$;$*$*#$*;$*;**$s*$*****$ s*
0005 P4TEGER*2 IX.IY,IMAX
0006 14CLUDE 14INDJI.CMN'
0001 1 **ss*;*s**#*s*sssss;***#*;s*s**
0006 1 * Faiedxy coNrAI.S THlE X MIN AND MAX AND THE Y M4IN ANdD

* 0009 1 * MAX RESPECrUVELI FOR THE WINDUW. 4IN AND MAX REFER *
0010 1 * TO THE 4IN AND MAX OF ELEVATIUN VALUES, AND ZDE6T IS
0011 1 * THlE CONrOUR INTERVAL,
0012 1 **$ *$ **$ ** ********* *$****** **
0013 1 DIMENSION FWINXY(4)
0014 1 COMMON/WINDO/FWINXY,MIN,MAX,ZDELT
0015! 1
0016 CALL CM3PEN
0017 GRSLZE=10000,
0018 ~ YBZFWIJXY(3)

* 009 'fTWINXY(4)
0020 CALL LIN4CLR(4)
0021 D3 XL=FW14XYC1),FWINXY(2),GRSIZE
0022 CALL M4JVE(XL,Yb)
0023 CALL DRAw(XL,YT)
0024 IF(A40D(XL,10000.).EQ.0.)THEN
0025 C..... REDRAW THE GRID LINE

J 0026 CALL M0VE(XL.50.,Yd)
0027 CALL DRA*(XL*50.,YT)
002t1 kIDIF
0029 E.4000
0030 XL=FWINXY(1)
0031 XR=FWINXY(2)
0032 0O Y=I4NXV(3),FWNXY(4),GRSIZL
0033 CALL MOVE(XL,YB)
0034 CALL DRA4(XR,Yb)

*~0035 IF(A4OD(VB,1000O.).EQ.0.)THEN
0036 C..... REDRAW THlE GRID LINE
0037 CALL 4OVE(XLOYBi50.)
0038 CALL DRAa(XR,tB950,)
0039 ENOIP'
0040 ENDOO
0041 C CALL AU4BH
0042 CALL C!4CLJS

* 0043 RETURN
0044 END

B-158



-A 1 J4

005.4 c *iNfLiAwlZtE I,J cioini'j'~rES TJ 0)
OU54 I = LI

0060 J = 0
S0061 C *LF(HEX ADDKF.)S 1S POSTTIVW)THEN

0u6 1E(HAON.LE.O) corn 130U
0063 C *INIfIALIZ: L~iEL, fJ M4AXVIM NIi4b~k OF HEX L1-'V~US
O0b4 LEV = qH~iL6V

.' 0065 C $GET L6.AST Sir-4IEICAIT (RIGAF'4r)ST) HE2X DIGIT
006b HEX =HAuR
0067 H0i1-3 ID(HEX,7)
0068 C #IOOP LJNTILO.O M)PE HEX O)IGITS)
OU69 1100 Cal ri WE
0U70 C *OECRIE4I!Nr LE~VEL i3Y ONE
0071 LEV =LEV - 1
0072 C *SH4I(JK PREV13US I,J VECTuR Bt A'4F L~EVEL
OU73 1NE4 = (3*1 - J)/7
0074 JNE4 = (I +. J + J)/7
007b C *AOO I,J VECTaR C-IRRESPNU1'4G TO CURRENr -IEX DIGIC

.. 0076 1 =.' IEW + I,4AX(rIDIG)
0077 J = JNEW +. J4AX(HDIG)
0078 C PSjEr NE~XT HEX DIGIT
0079 HEX = ISHFT(HEX,-3)
0080 rIDIG- = IA!4D(HEA,7)
0081. C 4ENdDU0OP(HEX UIG[T LJOP)
0082 I(IlS!.)GOTO 1100
0083 C *IF(LEVEL JF HEX ADDRESS Is INVALID)rHEm
3084 1E( EV.GE.MILLEI) Giru 1200
00"5 C O[NCUUDE.(GENERArE HE.X ERROR AFSSAGE - HXERR)
008Ob CA[J[J HERR(btIHA2IJ'4,2,HAUR,LLV~,0,0)
ou8/1 C *ENDI(LEVE6L CHECK)
O8H8 1200 CONmi~uE
0089 C PELSE(HEX ADDRESS is 140r POSITIVE)
009tU .;OTU 1400
0091 1300 CONTINUE
0u92 C *SET RETUR9 LJEVELJ rO ZERO

' 0093 LV=0

\ 0094 C *INCLIJOE(Gt!NERATE HEX ERROR MESSAGE - HXERR)
0095 CALLI lXERR(bHHA2IJM,1,HADN,0,0,u)
ou9b C *ENUIF(CIHkCK vOR posirivE HEX ADDRESS)
0097 t400 CONTINUE
0098 C #EdDiOUTINE(Hk2lJM)
0099 RETURi.
0101El)L
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0001 SJ6R~oTI4 1A2XYL(t1ADR,X, t,UEV)
0002 C *Rj4jrtm'E(cjNvENF HEX AaDKESS TO3 X,'g CODROIqArES ANt) LEVEL-iA2XYL)

0003 C
0004 C
0005 C 4 ESIGN6/PHI;RAM4ER:

)Ub C DON KRECK.R 21 Si2PrE~iER 1980
0007 C P#P)F

* 00 C HA2XYL C1INVERrS A HEX ADDRESS To L'HE X,'i CARTESIAN -OJRDI-
009 C AATES OF fHEI CENTER OF fTHE HiEX AND THE LEVEL JF AGGRElv'AfION

0 C ~OF [HE HEX. THE XDf COURDINAfES AE~XRSE NMT.S
0011 C THIS RJtJTINE IS THE INVERSE OF THE sUaRoUrI.JE XYL2H4.
0012 C HA2XY. FI~sr CALLS THE aouriNE HA21JM To co~vER~r THE HEX
0013 C ADDRESS Ti LQUIVALE9T I,J Oo(~I~ug COORDINATES AT THE '4i~'i-
0014 C 4c 4Ut4 AEX LE.VEL AND TO RETURN THE LEVEL OF THE G;IVEN AEX,
0015 C *ERRJR CmECKING IS DONE IN TH[S SUBORDINATE ROUT[NE. fHE4
oQ I t C TuE I,J CJORDINATES ARE CONVERTED0 TO X,i COOR!OINArES IN
0011 C mETERS bY CALLING rHE ROUTINE IJM2XY,
0018 C # CALLIN,; SE4U~ENCE:
0019 C *CALL "A2Xib(HADR,X,Y,LEV)
0020 C L4i.Uf:
0021 C $HADR - HEX ADDRESS FOR wHICH [HE EQUIVALENT X,Y CJORDI-
0022 C $ AIES AND LEVEL OF AGGREGATION ARE TO BE CimpurED
0023 C $ JUFPUT:
0024. C X ,Y - RF.AL-VALUED CARTESIA4 COORUINATES JF THE CENTER
0025 C LaF THE GIVEN HEX EXPRESSED IN %ErERS
002b C LEV - LEVEL JF AGGREGATION OF fHE GIVE4 -EX ADDRESS
0027 C
0028 C #.*s.s~ **$***$$***$$**$********$
J029 I4PLicir iirEGEx(ti,P)
0030 C *IHCLUDE(CONVER[ HEX ADDRESS TO M4IN LEVEL I,J AND UEVEL-HA2IJ4)
3031 CALL HA21JA(4AUR,I,J,L.EV)
9032 C *INCLUDE(CONVER-T MIN LEVEL I,J Tn XY COORDINATES -IJM2XY)

.)u33 CALL IJM2XXUL,J,X,Y)
00U34 C #E4DROUTINE(rIA2XYL)
03035 RETURN
0036 END
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0001 SU3ROUTI'J rzX I. (rIREA0,IBASELbEVEL,S fOR)
0U02 C #RJllENE( C3.SfRUCr INTERNAL HEX ADDRESS - HEXIN)
0003 C * 0ESIGNER/PhOGRA'4ER\

0004 C $ I)JN KRECKER 10 SEPfEMBER 1980

0005 C € PURP9SE\
OUOb C 4EXII TAKES AN INPUl HEX JUANrIry IN EITHER OCTAL nq
0007 C OECI4AL REPkESENTATION ANU CO*ASTRUCTS A HEX ADDmESS Ar
0008 C FHE RElUESTED LEVEL IN EHE REOUIRED INTERNAL FORMAT,
0009 C THF tIPUr HEX QUANTITf IS TREATED AS A HEX VECTJR FROM
0010 C THE ORIGIA OF THE HEX COORDINATE SYSTEM, ANo THEREFORE
0011 C r THE PRESENCE OR ABSENCE OF LEADING 7 HEX Di-irs PLAYS
0012 C NJ ROL.E. THE RETURN HEX ADURESS 41LL CoNrAIN LEADING 7
.00o3 C , HX DIJIrs AS ,EEOED ro INDICATE THE RElUESfED HEX LEVEL.
0014 C THE .UMdE OF L. AL.I:G7 HEX Dr.;IrS DEPENDS ON THE NUM8ER

0015 C O F' LEVELS OF HEX AGGREGArION IN USE IN tHE CURRENr CON-

0016 C 9 FIGURArFOi, AS iNIrIALIZEU 1 A DATA STATEMENT. HEXIN
0011 C 9 ALSO CHECKS FUR INVALID INPUTS. I THE CASE OF AN ERROR,
0018 C $ AN ERROR MESSAGE IS PRINTED, AND THE RETURN HEX ADDRESS
0019 C 9 15 SEt ro ZERO.
0020 C 9

0021 C
0022 C 9 CALLING SEQUENCE\
0023 C 9 CALL dEXIN(HREAO,IBASE,LEVELHSrOR)
002. C $ INPUT:

002b C 9 HREAD - HEX JUANrITY AS READ IN EITHER OCTAL OR DECIMAL
002o C REPRESENTATION, WITH OR 4ITHOUT LEADIN3 7 DIGIIS
0027 C $ IHASE - FLAG INDICATING EHAT HREAD IS IN OCTAL (0) OR
002b C 0 DECIMAL (1) REPRESENTATION
0029 C 9 LEVEL - LEVEL iF HEX ADDRESS TO BE CONSTRUCTED

0030 C # JUrPUr:
0031 C 9 HSrJR - HEX ADURESS AT RE(JUESTED LEVEL I RElUIRED

0032 C 9 iNTERNAL FJRMAT, OR ZERO IF ANY ERRORS OCCURRED
0033 C

0035 IMPLICIT INrEGER(H,P)
0036 C *OUTPUT DEVICE NUMBER CONSTANT

0037 DATA IRr/b/
0038 C $NUMBER OF LEVELS OF HEX AGGREGArION CONSTANT
0039 DATA NHEXLV/1O/
0040 C $MINI[UM HEX LEVEL CONSTANT
0041 DATA ,4INHLV/ 2/

0042 C *INITIALIZE RETURN AEX ADDRESS TO ZERO
0043 iSrOR z 0
0044 C *IF(VAL1D LEVEL AND POSITIVE HEX UUANTITY)THEN
0045 IF(bEVEL.Lr.AINHLV) GOTO 1800
004e LF(LEV ELjh.'4HEXLV) GoTO 1800

0047 IF(HREAD.LE.u) Goro 1800
0048 C *INITIALIZE MULTIPLIER CORRESPONDING TO OCTAL JR DECIMAL
0049 4uLr a 2*LRASE + 8
0050 C *CALCULATE MAXIMUM SHIFT CUNSTANT AS FUNCTION OF LEVEL
0051 MSHIFr = 3*(NHEXLV-LEVEL)
0052 C *IIITIALIZE PARAMETERS FOR DIGIT LOOP
0053 HLOC = HRLAD

0054 LSHLFT = a
0055 C *LOOP UNrIL(ALL DIGITS CHECKED OR INVALID DIGIT FOUND)

0OSb 1100 CONMtNUE
0057 C *stRIP 3FF NEXT DIGIT

B-161



* 0058$r4 = LC4T
0059 AIG = HL.OC - HTMP*4uLr
0060 C *IF(OIGIT LIMIT NOT EXCLEDED) rHEA
OU061 IL(LSHLFT.'k2E.4SHIFf) GroO 1400
1062 C $11'(UIGI[ IS A VALID HEX fl[GIT)T-tE4
OU063 IF(HDIG.Ej.O.JR.HuIdG.GT.7) GOTO 1200

N 006'& C *INSERT DIGIT 13 OJUTPUT HEX ADDRESS
0065 n1SrOR =IOR(HSfOR,IStIFrIDIG,IjSHLFI))

* 0066 C *ELSE(UIGI1' IS INVALID)
0067 GUT3 1300

2 0068 1200 CJNrINUE
* 0069 C ssEr R~ETURN HEX ADDRESS TO ZERO

0070 rISTOR =0
0071 C *ENI40F(HEX DIGIT VALIDITY CHECK)
0072 1300 CuMYiNuE
0073 C *ELa$E(DLGIT LIMIT EXCEKUED)

-: 074 GOTO 1600
0015 1400 coTiriUE
0076 C $1F(iIEX DIGITl NOT 7)THEN

0077 IF(HOIG.E4.7) GOTO 1500
0078 C *SET RETURN HEX ADDRESS TO ZERO

.* 0079 HSTOR = 0

0080 C *ENDIF(CHECK FOR 7 HEX DIGIT)
0081. 1500 CUNrINIJEI
0082 C *EN[LF(IGir LIMIT CHECK)
0083 16,1 lCOJTIlUE
0084 C *UPuAfE LOOP PAHAAErERS FOR NEXT DIGIT

2- 0085 4LOC =Hrmp
S 0086 USi4IFr = LSHIFr + 3
S 0087 C *ENDILOJP(DIGIT LJ0IP)

0098 IF(HEJC.NEO.ANDUt45r0H.NE.0) GOTO 1100I
0089 C $IF(iO ERROR AN4D LEAUING 7 HEX DIGITS NEEDED)THIEN
0090 IF(dSrOREQ,0) ",oro 1)0
0091q IF(L.SHIFT.GEMSi4IFT) GOTO 1700

* 0092 C *SEI' UP REQUIRED LEADING 7 DIGITS
~" 0093 dDIG xISHFTC1.MSHIFT-LSHIFT) - 1

0094 C *IN4SERT DIGITS IN OUTPUT HEX ADDRESS
0095 HSrGH = OR(HSTOR,ISHFT(HDIG,LSHIFT))
009b C *ENDIF(ENRRR AND LEADING 7 HEX DIGIT CHECK)
0097 1700 CUNrINULE
0090 C *ENDIF(JALID LEVEL AND POSITIVE HEX QUANTITY CHECK)
0099 1801) CONTINUE

010 C #IF(ANY ERRURS)rHENd
0101 fF(HSTJR.NEo) GIJTJ 1900
0102 C *W~irE ERROR M4ESSAGE

2 O1oj IF(LOASE.mE,0) GOTO 1810
S 0104 OR[TE(LRTt9001) HREAD,LEVEL
S 0105 GOTJ 1920
: o 010 1810 CONTINUE

0107 4Ri1'E(IRT,9002) 'IPEA0,LEVEL
0100 1820 CONrI4U9
0109 C *ENDIF(ERROR CHECK)
Ot011 1900 CONdTINUE
0111 RETUPm J
0112 9001 F3RA1(//42H #*** INVALJ- O'\fAMETERS IN HEXIN **$
0113 +i 21 CTAL HEX NU~b6K =,010/
0114 + 32H1 REQUESTED HLX ADDRESS LEVEL z#110//)
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0115 9002 FJR4A(//2,, **** 11VAILID PARAMETERS IN HEXIN #**$*/
Ollb 0 23H DECIMAL HEX NU04,ER =,It0/
0117 32H REQUESTED HEX ADDRESS LEVEL =,[10//)

2'-
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0001 SUBR~OUTINE ZEX2XY(HEX,X,Y)
0002 -

0003 *THIS su4IRaurINE IS USED TO rRANSLATE AN IN4TERNAL HEX
0004 ADRESS TO STANDAR~D urm CODUDINATES.
0005

2 0006 i~p~icir iNrEGER(dP)
0007 INICLUUE 'CEmrER.CMN'

0009 1 $rile CENTER UF THE HEX GRID IS AT XORIGrN,fORIGINd
0010 1 $ IPERE THlE CU.OIDINATES AR~E IN M4ETERS U114 RELATIVE *
0011 1 * TO A GIVEN GRID ZONE.
0012 1 ss;; s.s;ss*,ss..ss.*s;*.0s.ses

* 0013 1 TITEGER$4 XORIGINYORIGIN
0014 1 CMON/CNER/XRIGIN,YORIGIN
0015 1 DATA XORK.,-IN/500000/,tORIGIN/5700000/

-, 0016 1C*$*$**$**$*$**$*$$$$$$$*$*$*
S0017 CAILL rA2XYL(HEX,X,Y,LEV)
O 008' C D PRINT*,'LEV IN HEX2XY: -,LEV
0019 X=X+XDRIGIN
0020 ~ YY3YRIGIN
0021 RETURN

0022 EN D
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0001 sJsRourvNE .iEXII'dli
0002 *#*$**$**s~~#*p#s#;s**s;#*~~ *s;*
0003 riis JUSF KEEPS ALL oik' rHE IEXINIT.PRM JUNK OUT OF THE

-. 0004 * 4A14 ROut1'J6. WHILE INIrIALIZING rHE HIEX PARANIEfERS.
0005 #****;**$*****$******'****s;**;

~: 000bh I.ICLUUE rtEX.C"-MN'

0012 1 A0FI,YJFI,XOFJ,YUFJ,RIdFA,RJ0FX,RIJFi,RJFY,

0017 1 + IuN/UEX(D/BR ,AD2,(0)I:XR.,MA(

0018
0019 $I4RIE: OUrPUT DEVICE FOR ERROR 4ESSAGES
0020 $LEVMAX: MAXIMULrn EVEL~ OF HEX AGGREGATION
0021 LEVNIN: AIidIMUM
0022 *DLjT: L.AITUDE OF THlE ORIGIN HEX IN FL.OATIN3-
0023 $POINT DEGREES
0024. # DLN: r.4 NGITUOE OF ORIGIN HEX
0025 # (.EVSIZ: HIEX LJEVEL AT 4tIICH THE SCALE OF THE
0026 # HIEX CUORDINATE SYSTEM IS GIVEN
00217 SIZHEX: DIAME~TER OF~ HEXES AT SIZE 'LEVSIZ' IN
0028 *FUOATIN^I-POiNr fiELERS
0029 IiRITE=6
0030 fLEVMAX=9
0031 L6.VAIN=4
0032 DLT=51.45 ! LAl' AND
0033 DL1N=9.00 ! [JON OF 32UNCOO
0034 LEVSIZ~b
0035 SIZilEX250J0o.
003b CALL iXNlr(IiRITELEvMAX,LakVFIN,DLT,DLN,LEVSIZ,SIzdEX)

0038 DBRES=100 !UArA BASE RESOLUTION
0039 THE$ TRUE RAUIUS Or A 3.51 KA HIEX IS 2061,8UT ...
0040 HEXk=2000
0041 R=HEXR !IIEXR OVERFLOwS WHEN IT IS SQUARED
' 0042 RAD2=R*42
0043 RETURN
0044 EID

B-165j



1001 SUBROUTINE HEOUT(HSTJRI6ASEHARYT)
)002 C #RjUFI'iE( FOk4Ar HEX ADDRESS FaR OUTPUT - HEXOUT)
1003 C * 9**#;9*####;*#9$#****;;$~;$ **94
0004 C
0005 C 9 OESIGNER/PROGRAM4EN
)0ub C DON KRECKER 11 SEPrEABER 1980
3007 C * PURPOSE:
O00d C HEXJUr TAKES A HEX ADDRESS IN ViTERNAL FORMAT AND REFORMATS

1009 C $ II FOR OUTPUT. IF RFQIJ STEU, THE HEX ADDRESS IS CONVERrED
)010 C $ FRO4 OCEAL TO DECIIAL REPRESENTATION. LEADING 7 HEX UIGirS
30ll C * ARE APPeNdED rO THE ADDRESS SO THAT IT IS IN STANDARD FORM
0012 C BASED ON 12 LEVELS OF HEX AGGREGATION. THE NUMSER 3F L6AD-
0013 C IAG 7 HEX DIGITS TO BE APPENDED DEPENDS ON THE NUMBER OF
0014 C L LEVwLS JF HEX AGGREGATION IN USE I4 THE CURRENT CONFIGUHA-
Oulb C * TIOM, AS INITIALIZEU IN A DATA STATEMENT.
.lUb C * CALLING SEUUENCE:

0017 C * CALL HEXOUT(HSTORIBASEHWRYT)
0o18 C * INPUT:
0019 C * HSTJR - HEX ADDRESS IN INTERNAL FORMAT
0020 C 9 tBASE - r'LAG INDICATING CHAT REQUESTED OUTPUT FORMAT IS
0021 C 0 JCrAL (0) OR DECIMAL (1)
0022 C 9 Jurpur:
1023 C * HWRrr HEX ADDRESS IN REQUESTED OUTPUT FORMAT, EITHER
: .0024. C 9 JCTAL JR DECIMAL, WITH STANDARD LEADING 7 HEA

1025 C # DIGITS APPENDED
002b C

'9028 INCLUDE 'HEX.CMN'

0030 1 # FJR O)EFLNIri).S Oi' VARIABLES SEE HXINIT.FOR 9
0031 1 *9**4*9**# 9*****9*****$***********
0032 1 IMPLICIr IlfE(;ER(H,P)
0033 1 CJ4O4/HEX/IHAOUTNHEVMINEVSLrOCLTODLNODIAM(10),DIAMrR,
0034 1 XOKI,Y3FIXOFJe¥UFJ,RIUFX,RJUFX,RIJFY,RJJFY,
0035 1 ICON(70),JCON(70),IMAX(7),JMAX(7)
0036 1 *9***$#***9* ***.$9***;*;*********$**$****.,;***$9****$*9
0037 C *OUTPur DEVICE NUMBER CONSrANT
0038 DATA IRI/b/
0039 C *NUMBER OF LEVELS OF HEX AGGREGATION CONSTANt
0040 DATA NHEXLV/10/

- 0041 C $MINIMUM HEX LEVEL CONSTANT
-:. )042 DATA MIAHLV/ 2/
.. 0043 C $INITIALIZE RETURN HEX ADDRSS TO ZERO

]u44 .wkr =j
4045 C *LF(POSITIVE HEX ADDRESS)T'EN
1046 IF(HST3R.LEO) GOTO 1400
1047 C *COMPTE NUMBER OF DIGITS IN HEX ADDRESS
)040 NDIZ = IFIX(O.480898$ALOG(FLOAT(HSTOR))) 1
)049 C #IF(VALID NUABER OF UIGIrS)THEN
, 0050 IF(4DIG.Gr.NHEXV-MINHLV) GOTO 1300
'0051 C *SEr UP LEADING 7 DIGITS TO BE APPENDED
)052 HDIG z ISHFT(1,3*(12-NHEXLV)) - 1
005J C *CONSTRUCT OijrPUT HEX ADDRESS IN OCTAL FORMAT
.3054 44RYr : IOR(dSTOR#ISHFT(HDIG,3*NDIG))

. 0055 C *LF(OECIMAL FORMAT REQUESTED)THEN
4056 IF(IBASE.EJ.0) GOTU 1200
.)057 C sINIrIALIZE CONVERSION LOOP
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;i XU|J £

f))* HLOC = HwRYT

1 )059 HmRYT = 0
)U6Q [POwR = I
4061 C *LOOP UNfIL(ALL DIGi£S CONVERTED)
0062 1100 CONrINUE
0063 C *STRIP OFF lEXT DIGIT
1064 HDIG = [ANO(HLOC,7)
.065 C *APPEND DIGIT TO OUTPUT HEX ADDRESS

006b 4WRYr = HaRYT + IPOWR*HOIG
0067 C *JPDArE LifP PARAMETERS FOR NEXt DIGtr
0068 mLOC = ISHFr(dLuC,-3)
0069 IPUWR a IPOWR*10
0070 C *EaDLOOP(DiGIr CONVERSION LOOP)
0071 IF(HLOC.Gr.o) GOrO 1100
0072 C *ENDIF(DECI4AL FORMAT CHECK)
0073 1200 CONTINUE
0074 C *ENDIF(DIGIT COUNT CHECK)
0075 1300 CJNrtNUc

007b' C $lOIF(POStrIVE HEX ADDRESS CHECK)
0077 1400 CONTINUE
007$ 1500 CONTINUE

0079 RETURN
0080 9001 F]R4AT(//44d *#** INVALID HEX ADDRESS IN HEXOUT $*$/

00$1 + 35H HEX ADDRESS IN LNrERNAL FORMAT =,012//)
0Oj92 E 0

.4
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OUO1 SLdtiROUTbIJE dERAD(iSOIR,SI0ES,LU)
S0002 cs*.. ** *~#.##;#$****
0003 C***** riis .RUTI4 LS OESIGNED ro READ rHE
0004 C**** H6X NUMBER AMU COINCfIVIf (IF ITS
0005 C***$* SLDES FROm rHe FIL~E 'htEXRAODATV

S0006
0001 C
0008 I4PLICIr INTEGER(1 9 P)
0009 IITEGER*4 SIDES
0010 C
0011 CALL IExour(ISTUR,1,HEX)

.2 0012 READUNT=LU,KHEX,KEID=O,iOSTAT=IOS
S0013 + ZeRR=999) HEX,SIDES
.~0014 CALL HEXIN(HX,1,,ISTOR)

001.5 C
0016 C IF ALL GOES WELL ...

001800

;~0019 C IF Nor...
(k 0020 999 CJNfINdUE

0021 C ERROR CODE~ 36 IS RErUHNED ON AN ArTEI4PT TO
0022 C READ A NONEXISTANT RECORD. (AND MAYBE FOR
0023 C QaI4ER REASONS.TOO.)
0024 C

:4 0025- SIDES=0
.~002b IF(LOS.EQ.3b)rHEN

0027 WRITE(UNIf=L.U)HEX,SIDES
*0028 ELSE
-~0029 CALL L18$SIGNAL(%VAL(IOS))
:-~0030 E~IF
*- 0031 RETURd
*/ 0032 E'dD
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0001 SUBROUTINE HEXWKtIrE(HSTJR,SIDES,LU)
S0002 C$s*
S0003 ci,**** rrlrs ,Rou1'pE ES US1GN... rO WRITE THE'

0004 C#$*$ 4IX MUMdER A40 THE %CONNECTIVITY OF ITS
0005 C#*$* SIDES TJ fr4E eILE 'HEXRU)ADUArt.
0006 C*$u;$s* *s****sp**;p*.*
0007 C
0008 IM'PL.II f~FE (fH,P)
.0009 13TEGER*4 SIDES
0010 C
0011 CALLJ IEKOI.rc,1STR,l,HEX)
0012 WirF.(u~ f=LU,IosrAr=LOS,ERR=999)H1EX,SIDES
0013 C
0014 C IF ALL GOES WELL...
0015 RETURN
0016 C
0017 C IF NOr..,
0018 999 C0o1fiNUE
0019 IF(IIJS.EQ.so)rHEN
0020 CALL dXRiAD(IHSrORISIDES,LU)!rsTUES IS A DUJ44Y
0021' RE4Ri re(uuir:Lu)HEX,SIDES

~K 0022 ELSE
0023 CALL LtdSSIGNAL(%VAL(IOS))
0W24 NL
0025 RETURN4
002b E3 0
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0001 i[EGER FUiCTOi HXAD0(HEXAHEXd)
0002 C *RJUEINE(AUD r4O OCTAL HEX NUMBERS - HXADD)

0003 C #**;*#;~*#**#~s**##****;***ss~~s
0004 C
0005 C D DESIGNER/PKOGRAMMER:
0006 C DON KRECKER 11 SEPTEMBER 1980
0007 C L PURPDSE:
0008 C rHXAOD ADDS TWJ HEX NUMBERS EXPRESSED IN OCTAL REPRESENTA-
0009 C $ TIO3. fHE ALGORITHM FIRST ADDS COLUMNS OF HEX IGIrs IN
0010 C $ PARALLEL ro GET HEX SU4 DIGITS. THE CORRESPONDING HEX

0011 C $ CARRY DIGITS ARE THEN CALCULATED USING LOGICAL 3PERATIONS.
0012 C IF 40f ALL CARRf DIGITS ARE ZERO, THEY ARE SHIFTED 2NE
0013 C COLUM4 LEFT AND TREATED AS A NEm ADDEND TO BE ADDED Ta3 THE
0014 C * SUM DIOITS. THE PROCEDURE CONTINUES UNTIL NO NEW CARRIES

0015 C * ARE GENERATED. IF N IS THE MAXIMUM NUMBER OF HEX DIGITS
001b C * IN EITHER AUDENU, THE ALGORITHM WILL TERMINATE IN Ar 4OST
0017 C N I STEPS. THE HEX SUM WILL CONTAIN N OR Nt1 HEX DIGITS,
0018 C * AID ANY N4.ST HEX DIGIT WILL NOT BE A 7.
0019 C * GIVEN A PAIR OF HEX DIGITS, HA AND HB, THEIR HEX SU4 DIGIT
0020 C * IS CALCULATED BY ADDITION MODULO 7 WITH THE RESULT IN THE

0021 C RANGE I THROUGH 7 (RATHER THAN 0 THROUGH 6).

0022 C €HSUO(HAHB)=HA*HB(MOD 7)
0023 C * THE CORRESPONDING HEX CARRY DIGIT IS CALCULATED BY A SERIES
0024. C $ OF LOGICAL UPERATIOIS.

0025 C I HCAR(HA,HB)=XOR(OR(HAHB),AND(XOH(HA,HB),HSU4(HA,HB)))

0026 C $ IN SOME INSfANCES THIS FORMULA 4ILL GIVE A CARRY OI;Ir
0027 C 4 OF 7 WHICH MUST BE RESET TO 0.
0028 C 0 CALLING SEQUENCE:
0029 C 9 HXADO = HXAUD(HEXA,dEXB)
0030 C $ INPUT:

0031 C 9 HEXA - FIRST HEX AUMBER TO 8E ADDED
0032 C # HEX8 - SECOND HEX NUMHiER TO BE ADDED
0033 C $ JUTPUT:
0034 C * HXADD - HEX SUM OF HEXA AND HEXB
0035 C
0036 C
0037 IMPLICIr INrEGER(HP)
0038 C 44ASK OF nCTAL 1 DIGITS
0039 DATA l/*1111111111°0/
0040 C *MASK OF OCTAL 3 DIGITS
0041 DATA M3/'3333333333*0/

0042 C OMASK OF OCTAL'4 DIGITS
0043 DATA A4/'4444444444'0/
0044 C *LNITIALIZE ADDENDS AS LOCAL VARIABLES
0045 4A = HEXA
004-6 nB = HEX8
0047 C *GENERATE 4ASK OF SIGNIFICANT HEX DIGIT POSITI-NS
0048 LOR = IOR(HA,HB)

• ":0049 LOR3 = IAND(LORM3)

. 0050 4DIG = IANU(IOR(LOR3+ML.OR)PM4)

0051 C *SET UP HEX DIGIT 7 IN NEXT MUST SIGNIFICANT POSITI3N
a052 HCHK = (MDII - ISHkT(IJIG,-3)) * 14

"." 0053 C #LOOP UNTIL(NO HEX CARRIES TO BE ADDED IN)
-. 0054 1100 CONTINUE

0055 C $EVALUATE BASIC l):IZAL FUNCTIJNS OF ADDENDS

5 OOSb LOR z IJR(HAtid)
0057 LOR3 : IAND(LOR,M3)
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HXAUD

(AudO t,4 ANu(rIA,Ht3)
0059 LAND4 = IANU(LA'ID,M4)
0060 LECR = tOR(tiA,HB)
0061 L.EOR4 Z AND(LEJR,.44)
OQ062 C **COA4PUTE HIEX SU4 DIGITS
0063 C *ADL) oi~.rs INI LACH COLUMIN 4flDULO 8 (NO CJLUMN OVERFLOWS)
0064 4IA = ItEOH(IA.D(HA,?3)+IAND(Hb,M3),LED3R4)
0065 C * ENERAIE MASK OF COLUMNS WHICH OVERFLOW ieHEN ADDED
006b 4DIG =I0R(IAND(LEOR4,Nor(tlA)),LAND4)
0067 C *I'JCREJ4E4T COLUMNS WITH OVERFLOW rO GET SUM MODULI 7

' 0068 14=HA +. ISIIFr(MDIG,-2)
:~0069 C f*EA0B r4LOCK(COMPUTE HEX SUM DIGITS)
.0070 C **co~IpuF rIEX CARRY DIGITS
0071 C *CO!4PUTE GENERALILED CARRY DIGITS (POSSIBLY WITH 7S)
0072 rIB = IEOR(LOR.IA%0J(L 1EOk,HA))

-. 0073 C *GENERArE MASK OF COLUMNS GIVING CAR~RY DIGIT 7
0074 4OLks z IAND(IAND(LOR,LUR3tMI),MDIG)
0075 C *RESET CARRY DIGIrS 7 TO 0
0076 HS = IEOR(HB,ISHFT(MDIGv-2)$7)
0077 C **END BLjOCKtCOMPUTE HIEX CARRY DIGITS)
0078 C *SHIFT CARRY DIGITS ONE COLUMN LEFT TO FORM NEm ADOEID

* 0079 HS ISdiFr(HB,3)
.'0080 C *ENOLOJP(ADOirioN UNTIL NO N4ONE CARRIES LOOP)

0081. IF(H'i.49.0) GO1'O 1100
0082 C *REMJVE ExrRAmEUUS L~EADINJG 7 FRLIM SUM IF PRESENf

.' 0083 IF(HA.zrHCHK) HA =HA - CHI(
0084 C *sEr RErUR.N VALUE TO HEX SUM

* 0085 rIXAUL) = HIA
0086 C *E4DROUTI'4E(IIXADu)
0087 RiTURN

-~009d EiD

-wI
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0U01 SJBROtJTIN HXR(NASUB,ICASE,IPARI,IPAR2,IPAR3,IPAR4)
0002 C *RJUrINF(CtERArE HEX ERROR MFSSAGE - HXERR)
00013 C 4** 9*#49*#*##**;***;*###*####*$$
0004 C
000t C 5EIGNER/PROGRAMMER:

O00b C 9 DUN KRECKtR 24 SEPTEMBER 1980

0007 C # PUHPJSE:
0008 C HXERR IRIfES AN ERROR MESSAGE DESCRIBING AN ERRJR WHICH HAS

0009 C 9 BEEJ DEIECrED IN ONE OF THE HEX LIBRARY ROUTINES. IT ALSO
a010 C 9 CALLS A USER DEbUG ROUTINE, HXDBUG, FOR ADDITIONAL ERROR

0011 C $ PROCESSLN, A STUB VERSION OF HXDBUG IS INCLUDED 14 IHE
0012 C IEX LIBRARY IN CASE THE USER DOES NOT PROVIUE A VERSI3N TO
0013 C 9 OVERRIOL IT.
0014 C 4 CALLING SE4UENCE:

0015 C 9 CALL HXERH(NASUBICASE,IPAHI,TPAR2,IPAR3,IPAR4)
00t6 c INPUT:

0017 C 9 NAASUB - NAME OF THE HEX LIBRARY ROUTINE IN WHICH TIE ERROR
0018 C W iAS DETECTED. THIS MAY BE A LOWER LEVEL ROUTINE
0019 C 9 INSTEAD OF A HEX ROUTINE CALLED DIRECTLY FROM OUT-
0020 C 9 SIDE THE HEX LIBRARY. THIS PARAMETER IS PASSED
0021 C 9 USING A 6H HOLLERITH CONSTANT.
0022 C ICASE - CASE NUMBER IDENTIFYING THE TYPE OF ERROR WHICH

0023 C 9 WAS DETECTED:
0024. C 1 1 ZERO OR NEGATIVE HEX ADDRESS
0025 C $ 2 HEX ADDRESS WITH HEX LEVEb JUT OF RANGE

0026 C 9 3 HEX LEVEL lUT OF RANGE
0027 C 4 TwO HEX CENTERS COINCIDE
0028 C 5 b TOO HEX ADDRESSES AT DIFFERENT HEX LEVELS

0029 C 9 b TWO HEX ADDRESSES COINCIDE
0030 C 9 IPARlIPAR2,IPAR3,[PAR4
0031 C 9 - PARA4ErEkS OHICH GIVE ADDITIONAL IFORMArI)N ABOUT
0032 C 9 THE ERROR. THE MEANING OF THESE PARAMETERS IS

')u33 C 4 UEVENDENT ON THE TYPE OF ERROR:
0034 C 0 ICASE=t (ZERO OR NEGATIVE HEX ADDRESS)
0035 C # IPARI=HEX ADDRESS
0036 C. IPAR2xIPAR3=IPAR4=O

0037 C * ICASE=2 (HEX ADDRESS WItH LEVEL OUr OF RANGE)
0038 C 0 IPARI=HEX ADDRESS
0039 C 9. IPAR2=LEVEL OF HEX ADDRESS
0040 C 9 IPAR3=LFAR4=0

0041 C * ICASE=3 (HEX LEVEL OUT OF RANGE)
)042 C $ IPAR1t=EX LEVEL

0043 C 0 IPAR2=IPAR3=IPAR4=O
1 )044 C 9 ICASE=4 (HLX CENTERS COINCIDE)
4045 C 0 IPARI=ADDRESS OF FIRST HEX
)046 C 0 IPAR2=ADDRESS UF SECOND HEX
)047 C 9 IPAR3=IPAR4=O
)040 C 0 ICASE=5 (HEX ADDRESSES AT DIFFERENT LEVELS)

)049 C 0 IPARI=FIRST HEX ADDRESS
)050 C 9 LPAR2:LEVEL OF FIRST HEX ADDRESS
'1051 C f IPAR3=5ECOND HEX ADDRESS
0052 C 0 IPAR4=LEVEL OF SECOND AEX ADDRESS
1053 C 9 ICASE=6 (HEX ADDRESSES COINCIDE)
0054 C $ IPARI:COMMON HEX ADDRtSS
4055 C IPAR2zIPAR3=IPAR4=0

0056 C 9 IHXOUE JUTPUT DEVICE NUMBER TO WHICH dEX ERROR 4ESSAGES

0057 C s ARE TO BE ORITTEN. (IN COMMON/HEX/)
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0059 C

0060 [PLICIT INrEGE(H,P)
0061 CJMMON/HEX/IH,(OUT,NHLEV,MINUjEV,SL.TO,CLTO,DLi0,DIA4(10) ,O1A54
0062 $R,
0063 + iJFI,YOFI,XOFJ,YUFJ,RIOFX,RJOFX,RIJFY,RJ)FU,
0064 + ICON(70),JCON(70),IIAX(7),JMAX(7)
0065 DIMENSION IVAL(7),JVAL(7)
0066 imrEGER*2 NAMSUB(3)
0067 EjUIVALENCE(IVAL(l),ICON(t)),(JVAL(1),JCON(l))
0068 C *4RITE ERR3H 4ESSAGE HEADING
0069 4RLTE(LHAOUT,9000)
0070 C *CASE(TYPE OF ERROR)
0071 ;OrO (1t00,1200,1300,14.)0,1500,1b00) ICASE
0072 C *TYPE = ZERO OR 4EGArIVE HEX ADDRESS
0073 1100 CO;NrI NUE
0074 C *NRlrE MESSAGE AND INVAi.ID HEX ADDRESS
0075 ORI1E(IHXOUT,9001) qAMSUBIPARL
0076 C *TfPE = HEX ADDRESS WITH LEVEL OUT OF HANGE
0071 GOT) 1700
0078 1200 CONTINUE
0079 C *WRITE MESSAGE AND INVALID HEX AND LEVEL
0080 ORITE(1HXOUT,9002) NAMSUB,IPARt,IPAR2
0081. C *T!PE = HEX LEVEL OUr OF RANGE
0082 GOT) 1700
0083 1300 CONrINUE
0084 C *ARIM MESSAGE AND INVALID HEX LEVEL
0085 aRIrE(IHXOUT,9003) NAMSUB,IPAR1
0086 C *TYPE = HEX CENTERS COINCIDE
0087 GOTJ 1700
0088 1400 CJNEINUE
0089 C #,RirE MESSAGE AND INVALID HEX PAIR
0090 gRlrE(IHAOJT,9UO04) NAMSUB,IPARI,IPAR2
0091 C *rYPE = hEX ADDRESSES Ar DIFFERENT LEVELS
0092 GOT) 1700
0093 1500 CONTINUE
0094 C #WRITE MESSAGE AND INVALID HEXES AND LEVELS
0095 aRIrE(IHXUT,9005) NAMSU6,IPARt,IPAR2,IPAR3,IPAR4
0096 C *TYPE = HEX ADDRESSES COINCIDE
0097 GOT3 1700
0098 1600 CoNrigUE
0099 C *WRITE iESSAGE AND COMMUN HEX ADDRESS
0100 aRIrE(IHXOUT,9006) NARSUBIPARI
0101 C *e3D CASE(?MPE OF ERROR)
0102 1700 CONTINUE
0103 C *INCLUDE(USER HEX DEBUG ROUTINE - HXDBUG)
0104 CALL HXDOUG(NAMSUB,ICASE,IPARI,IPAR2,IPAR3,IPAR4)
0105 C *ENDROUTINE(HXERN)
0106 RETUR4
0107 9000 r3R4Ar(540.. t +i+ HXERR - ERROR DETECTED IN HEX R3U)iNE:,
0108 + 15H ...........,I)

0109 9001 FlR4A;(5X,3A2,47H HAS BEEN PASSED A ZERO OR NEGATIVE HEX ADDRESS,
0110 + /,SX5HHEX =,312)
0111 9002 FIRMr(SX, A2,47H HAS BEEN PASSED A HEX ADDRESS WITH AN INVALID *
0112 + IEVEL,,SK,SHHEX =,012#9H LEVEL =,13)
0113 9003 FORMAI(OX,3A2,37H HAS BEEN PASSED AN INVALID HEX LEVEl/,5XO
0114 + 7HGEVEL =,I8)
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17

. 0115 9004, F}R'AT(SX,3A2e4a)H HAS BEEN4 PASSED HEX ADDRESSES W40OSE c£NrERS,

. 0116 t 84J.'INCIDL,/,SXebHHEXA =,012,6Hi HEXB =,012)
+0117 9005 FJR.4AT(5X,3A2,44H HAS BEEN PASSED HEX ADDRESSES Ar 0IFFERE.mr

oil"1 t 6H6EVE.6S:,/eSX,6HHEXA =,012,10H 6jEVE[,A =,13,8d HEXd =
- 0119 t 012,13.H ,E VE.lB =,13)
-0120 90,36 FJ'4,Af(5X,3A2,45H HAS dEEN PASSED HEX ADDRESSES WHICH COI.NCIDE,/,
0121 t 5X,13HHEXA =HEX(8 =,.112)

'4.

.' 0122 E,4D

1.

015 0)4FR4T5X32B-174 B~d ASIF 'E &RS~ '4S ~fR

0164diIJN1D,,XbIHX 01,dIEX 02
. , "011 05IJ.A(X324 A ~NP5~ E DRSE rDEEcJ
:-0l . tL2+S/5,HEA 021I ~VLA ,38 ~d3

.~ 0119 •o . ,-.- - •".*+ 012+ 1)f. LJE+ ° + L8. .+ ". +.-I. - • + ,.-•)• - ++



0001 SUBROUTINE rXIN[T(I1RITEUEVVAXLEVMIN,OLT.4,LEVSIZ,SIZr4EX)
0002 C *RJ'JrINK(I.irIALIZE HEX LIRARY PARAMETERS - HXINII)

0003 C ;# ;#* ***#;*$**$$*$#**$*$####*
Ou04 C 0
0005 C 9 UESIGNER/PHOGRAMMER:

UOb C f o004 KRECKER 25 SEPrEBER 1980
0001 C 0 PURPOSE:

000d C HXlIvr INITIAbIZES PARAMETERS FOR A GIVEN CJNFIGURATION
0009 C $ OF THE HEX LIBRARY, A PRUGRAM USING THE HEX LIdRARY MUST
0010 C 9 CALL HXINIT BEFORE CALLING ANY OTHER HEX LIBRARY ROUTINES.
"0011 C * THE INITIALIZATION REQUIRES INPUT PARAMETERS SPECIFII.G

* 0012 C T THE DEVICE NUMBER TO WHICH ERROR MESSAGES ARE T3 dE WRIT-

:1 .0013 C TEN, rHE AAXIMUM ANO MINIMUM HEX LEVELS, THE LArIrUOE AND

0014 C L OJNGITUOE OF EHE ORIGIN Oe THE COORDINATE SySrE4, AiD THE
0015 C 9 DIAMETER OF HEXES At SOME CONVEN[E4T LEVEL IF AGGREGATION.

001 C THESE AND/OR FUNCTIONS UF THESE PARAMETERS ARE SAVED IN

0017 C 4 THE C34MON BLOCK /HEX/, WHICH IS RESERVED FOR HEX Ll-

0018 C $ BRARY USE,

0019 C 0 CALLING SEUUENCE:
0020 C 0 CALL HXINIT(IWRITELEVMAXLEVMINDLTDLN,LEVSIZ,SIZHEX)

0021 C * INPUT:
0022 C $ IwRITE - DEVICE NUMBER To WHICH HEX ERROR MESSAGES ARE TO
0023 C 4 dE WRITTEN
0024. C L LEV4AX - MAXIMUM LEVEL OF HEX AGGREGATION. THE MOST SIG-
0U25 C NIFICANT DIGIT IN HEX ADDRESSES WILL REPRESENT

002b C A A HEX AT THIS LEVEL. NOTE THAT THIS TJGETHER

0021 C mIrH THE DIAMETER OF HEXES AS SPECIFIED BY LEVSlZ
0028 C AND SIZHEX WILL bOUNu THE AREA COVERED BY rHE HEX
0029 C 9 COURDINArE SYSTEM,
0030 C LEV141 - MINIMUM LEVEL OF HEX AGGREGATION. THE CONFIGURA-
0031 C- r iON WILL TREAT HEXES AT THIS LEVEL AS REGULAR

0032 C 9 HEXAGONS. LARGER HEXES AT HIGHER LEVELS WILL ONLY

0033 C 9 APPROXIMATE REGULAR HEXAGONS IN SHAPE.
0034 C 9 DLT LATITUDE OF THE ORIGIN OF THE HEX COJRDINATE

0035 C * SYSTEM EXPRESSED IN DEGREES AS A FLOATING POINT
0036 C 9 NUMBER

" 0037 C 9 DLN - LONGITUDE OF THE ORIGIN OF THE HEX COORDINATE
0038 C $ SYSTEM EXPRESSED IN DEGREES AS A FLOATING POINT
0039 C I 'UMBER
0040 C * bEVSIL - HEX LEVEL IN TERMS OF WHICH THE SCALE OF THE HEX

. 0041 C 9 COORDINATE SYSTEM IS GIVEN
'0042 C SIZAEX - UIAMETER OF HEXES AT LEVEL bEVSIZ EXPRESSED IN

* 0043 C A METERS AS A FLOArING POINT NUMBER, DIAMETERS OF

': 0044 C $ HEXES AT OTHER LEVELS ARE COMPLETELY DETERMINED
0045 C G 4 IVEN THIS ONE DIAMETER,
0046 C • OUTPUT:
0047 C • IHXOUT - OUTPUT DEVICE NUMBER TO WHICH HEX ERROR 4ESSAGES
0048 C • ARE TO BE WRITTEN. (IN COMMUN/HEX/)
0049 C • NHLEV - AAXIUM NUMBER OF LEVELS OF HEX AGGREGATION.
0050 C • tHIS INCLUDES LEVMAX THROUGH LEVEL 0 EVEN IF

0051 C • LEYMIN IS GREATER THAN 0. (IN COMNON/HEX/)
0052 C 0 MINLEV - MINIUM HEX LE4EL. (IN COMMON/HEX/)
0053 C • SLTO - SIN9 OF THE LATITUDE OF THE ORIGIN OF THE HEX

0054 C $ COORDINATE SystEm. (IN COMMON/HEX/)
0055 C 0 CLTO - COSINE OF THE ArIfUDE OF THE ORIGIN OF THE HEX
0456 C $ COURUINATE SYSLtA, (IN COMMON/HEX/)

0057 C D OLNO - LONGITUDE OF THE ORIGIN or THE HEX COORDINATE
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0058 C S SYSTEM EAPRESSED AS A HEAL-VALUED 3UANrirY IN

0059 C 0 JEGREES. (IN CONON/HEX/)
0060 C 9 DIA4(NDIG)
0u6l C 9-ARRAY COITA414ING THE DIAM4ETER IN METLRS IF A HEX
0062 C A 4HUSE ADDRESS CONTAINS NDIG HEX DIGITS. (IN
0063 C 9 COMON/HEX/)
0064 C 4 D1A4TR OIAMETER IN METERS OF HEXES AT THE MINIMUM HEX
0065 C f LEVEL. (IN COMMON/HEX/)
0066 C 9 XOFI x COORDINATE OF THE VECTOR (lJ) (1,0) Al tHE
0067 C A *4ININUM HEX LEVEL. (IN COMNH/HEX/)
0068 C $ TOFI - I COORDINATE OF fHE VECTOR (1,J) = (1,0) Ar THE
0069 C 9 'INIXUM HEX LEVEL. (1:4 COM'ON/HEX/)
0070 C $ XOFJ - X COORDImArE OF THE VECTOR (I,.J) = (0,1) Ar THE
0071 C M MINIRUM HEX LEVE. (IN COMMUN/HEX/)
0072 C v Y¥FJ Y COORDINATE OF tHE VECTOR (1,J) = (0,1) At THE
0073 C f MINIMUM HEX LEVEL. (IN COeMON/HEX/)
0074 C 4 RLOFX - REAL I COORDINATE AT THE MINLMUM HEX LEVEL Of THE
0075 C # VECTOR (Xvt) = (1,0). (IN COMrON/HEX/)
007b C 0 RJOFX - REAL J COORDINATE AT THE MINIMUM HEX LEVEL OF tHE
0077 C # VECTOR (Xv) = (1,0). (IN COMMON/HEX/)
0.078 C # RIOFY - REAL I COORDINATE AT THE MINIMUM HEX LEVEL OF THE
0079 C 9 VECTOR (XvY) = (001). (14 COMMON/AEX/)
0080 C RJOFY - REAL J COORDINATE AT THE 4INIMUM HEX LEVEL OF THE
0091. C i VECTOR (Xf) = (U0l). (IN CUAMON/HEX/)
0002 C 9 ICON(HDIG + (NOX-l)$7)
0083 C 9 JCO4(HoIG + (NDX-I)97)
0084 C 9 ARRAYS CONTAINING THE I AND J CONTRIBUTIONS UF
0095 C 9 EACH POSSIBLE HEX DIGIT (1-7) AT EACH POSSLBLE
008b C D OIGIT POSMrION IN A HEX ADDRESS. 4DIG INDICATES
0087 C (HE HEX i)I;Ir, AND NOX INDICATES IrS P3SLTiOx
0088 C COUNTING FROM THE RIGHT. (IN COMMON/HEX/)
0089 C 9 IVAL(HDIG)
0090 C 9 JVAL(HDIG)
0091 C 9 ARRAYS CONfAINING THE I AND J COORDInAtES CORRE-
0092 C 9 SPONDING TO EACH OF THE 7 SINGLE DIGIT HEX VEC- '"
0093 C ORS (1-7). (IN CUMMON/HEX/)
0094 C $ IMAX(HDIG)
0095 C 9 JMAX(HDIG)
0096 C s - ARRAVS CONTAINING THE I AND J COORDINATES (AT THE
0097 C # 4MINIMU HEX LEVEL) OF THE CENTERS 3F EACH 3F THE
0098 C "€ 7 HEXES OF MAXIMUM LEVEL. (IN COMON/HEX/)
0099 C "
0100 C 9$$$9**9$*$9**$*9*9$*$*$$9*9$****
0101 INCLUDE *'EACMN*
0102 1 *$**969*9$$***99***9**********9****
O10 1 9 rJR DEFINIIOF O VARIABLES SEE HXINIr.FOR 9
0104 1 ***$$*$***9****9****$*****9***9****
0105 1 IMPLICIf LNrEGER(H,P)
0106 1 CO ON/HEX/IHAUUT,NHLEVMINLEVSLTO,CLTODLNO,DIA4(10),DIA~rR,
0107 1 + XOFrIYJFIXOFJYOFJRIOfXeRJOFXRI)FYRJ3Frv
0108 1 ICON(70),JCON(70),IMAX(7),JMAX(7)
0109 1 9$9999*9**9$999$999999***$99*9$*9*
0110 DIMENSION IVA(7),JVAL(7)
0111 EhUIVALENCE(IVAL(I),ICON(I)),(JVAL(1),JCON(1))
0112 C fHeX ROTATIONAL CONSTANT IN DEGREES - ARCTAN(S4RT(3)/5)
Olli DATA RCON/19,10661/
0114 C $DEGREES T3 RADIANS CONVERSION CUNSTANT
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.> 0115 nairA lG2RD/o.Ul/45,329/
oL1'b c *sEC jurpif D .VLCE N4U4ER FOR HEX ERROR OESSAGES
0117 LHxour = ImRITE
0118 C #SEf M4AXJ('U4 NU.BER OF LEVELS TO MAXIMUM LEVEL PLUS ONE
0119 4HLEV = (EVMAX + 1
)12U C *SET AIN14U4 LEVEL
0>*121 4INLEV LEV41M~
0122 C *'lAPUTE SINK: AND CJSINdE UF LATITUDE OF ORIGIN

0123IJ Rl)=IOT * DG2RD
- $0124 SLfO a SIN(RLir)
S0125 C~rO = CJS(RLr)
S012b C OSE? L04GiruDE OF ORIGI.4
A 0127 IJLNO = 0124

0128 C *JErERMIAE A~'m86R OF UI~iTs IN MINIMUM LEVEL HEX ADDRESS
0129 40114 = 1I1LEV - MINL.EV
f)130 C OCOM.PUrE UIA4 ETER Of HIEX Ar MLN14UM LEVEL
0131 3QRT7 = SwjRr(7*0)

:~0132 DIAMYR 2 SIZHEX/(S2RT7**(LEVSIZ-MI4LEV))
-~0133 C *I'I1rIALIZE DIAMETER COMPUTATION LOOP AT MINIMUM rIEX LEVEL
0134 NHIL 2 4DIG
0135 SJZ = DIANIR

Z0136 C *L.OOP(FJR ALL HEX LEVELS)
0137 1100 CONTINUE

*~0138. C *SET DIA.4ErER OF HEX AT THIS LEVEL
. 0139 DIA4(NHO) = SIZ

0140 C *UPDATE NUMBER Of DIGITS AND DIAMETER FOR NEXT LEVEL
0141 4HOf 2 iriD 1

% 0142 SIZ zSIZ *SaRr?
:'0143 C *ENULUOJP(HEX i4EVEL LOOP)
~-0144 LF(NHD.GrO) Goru 1100
S0145 C *ccmpum' P06AR COURDINArE ANGLES OF I- AND J-AXES Ar 411 LEVEL
0146 RUO 2 RCON * FLj3Ar(mIALEV)
0141 ANGLEI z (.9u.o + I4OT8) * OG2RD

S0140 AP4GLEJ z (-3u.0 +. ROM8 S uG2R,
S0149 C *COMPUJTE X,f COORDINATES Of UNIT I AND J VECTORS AT MIN LEVEL
- o 015 XOFI = CJS(AsGL.EI) * DIAMTR
S0151 lOFI = SINCANGLEL) * DIAI4TR
0152 XOFJ = CJS(ANGLEJ) * DIANI'R
0153 fOFJ = SIN(ANGLEJ) * DIAMrR
0154 C #COMPUTE I,J COORDINArES AT MIN LEVEL OF UNIT X AND Y VECTORS
.0155 UrER'4 a Xaei$yorj- XOFJ*YOFI
.3156 RIUFX = rOFJ/DTERM4
0157 RJ(JFX a -YJFI/DrERA4
0)158 tRIOFY = -XjrJ/DTER4
J159 RJUFY = i+Xort/DTERM

*.016.0 C *LOOP(F)R ALL SINGLE DIGIT HEX VECTORS)
4 '161 00 1200 iIDIG = 1,7

-~0162 C *SET CURA4ESPONDING I AND J COORDINATES
S:0163 IPART z IAND(IIDIG,1)
S0164 JPART a IANL)CISHFT(IIDIG,-1),l)

0165 KPART a ISHFT(HDIG,-2)
0166 IVA6(HIDIG) z IPARI' - KPART
0167 JVAL(rIDIG) x JPARr - KPARr
0168 C *ENDLOOP(SINGLE DIGIT HEX VECTOR LOUP)
0169 1200 CONTINUEC

S0170 C OINITIA61ZE I AND J CUNTRIBUTION COMPUTATION LOOP INJDICE.S
0171 IXOLD 20 B-177



HX 1 #4IT

0172 LNA= 7
0173 lXhI4 =1$,4DIG
0174 C *LO0P(F3R AUG POSSIBLE D3IGIT POSITIONS PAbT FIRST)
0175 1300 C0~4TINUJE

01b C *LUUP(FOR ALL HIEX DX(.1rs)
0177 DJ 1400 HOIG = 1,7

0178 C *CQ4PUTK I AND J CONfRIdUTIONS FRO%4 LAST POSIII3N VAL.UES
0179 IC.3N(HDIGIIXNEWi) = 2*ICON(IIDIGtIXOLD) + JC3P4(df0IS+1XOL0)
0180 JCJN(HDIG+LXAEW) =3*JCUM(IIDIG4-IXOLD) -iC3N(HUI:S+IXO6D)
0181 C *ENDLOUP(HEX DIGIT LJOP)
0182 1400 CjNrINuE
0183 C *UPOArE LOOP INDICES FOR NEXT DIGIT POSITION
0184 IXOLD x IXNEd
0185 IXNEW 2 IXOLD + 7
0186 C *9ND60OP(DIGir POSITION LOOP)
0187 LF(LXNEW.Lf.IXLIM) GOT3 1300
0188 C *I6OUP(F.)R ALL HEX9S OF AAXImUA4 LEVEL)

- 0189' 30 1500 tIDIG = 1,7
0190 C *SET I AAD J COORDINATES AT MINIMU4 HEX LEVEL
0191 IMAX(ifDLG) = ICJN(HOIG.IXULD)
0192 J4AXC(IDIG) z JCON(HDIG+IXOLO)
0193 C $CNOLOOP(HEXES OF MAXIMUM4 LEVEL LOOP)

1 0194 1500 CONTINUE
N 0195 C #E4DR0UTLNE~dXI'dT)

0196 RETURN
0197 -0
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0001 ivrEGER FJNCTIO- HXINV(HEX)
0002 C *RJUrINE(FLNO nEX INVERSE JF AN UCTAL HEX NUMBER - HXIIV)
0003 c *99*9#;;~9~e9#***;.~s;4*es9s;s;**
0004 C
0005 C $ DESIGNER/PROGRAMMER:

0008 C DON KRECKER 12 SEPTEMBER 1980
0007 C 0 PURPUSE:
000d C 0 AXI4V COMPUTES THE INVEHSE OF A HEX NUMBER EXPRESSED LN
0009 C $ J)CTAj REPHESENTATION, THE ALGORITHM INVERTS ALL HEX DIGIFS
0010 C IN PARALLEL. HEX DIGITS I THROUGH 6 ARE CO4PLENENTED MOD
0011 C 7, alLLE LHE HEX UIGIT 7 REMAINS UNCHANGED. OCrAL 0 DIGITS
0012 C ro rHE LEFT Of THE 4osr SIGNIFICANT HEX DIGIT ALSO REIAIN
0013 C UmCHANGED. THE ALGJRITHM USES SHIFT AND LOGrCAL OPERATIONS
0014 C rJT FLAG TriE DIGITS I THROUGH 6. THEN THESE DIGITS ARt £N-

0015 C * VERrEO a4IUE tHE 0 AN 7 DIGITS ARE UNTOUCHED.
001b C -ZALLIN; SEuUENCE:
0017 C # HXIqV = HXINV(HEX)
0018 C * INPUT:
0019 C * HEX - HEX NU48ER TO BE INVERTED
0020 C 0 OUTPUT:
0021 C $ HXIIV - HEX INVERSE or THE ARGUMENT HEX NUMBER
0022 C
0023 C
0024. IAPLICIT 14rEGER(H,P)
002b C #MASK OF OCrAL I DIGITS
002b DATA MI/1l11111111O0/
0027 C *SET LOCAL VARIABLES TO HEX NUMBER SHIFTED 0, 1, AND 2 BIrS
0028 dSHFTO = 4EX
0029 HSHFT1 = ISHFT(HEX,-I)
0030 HSHFr2 = ISHeT(HEX,-2)
0031 C *FLAG DIGITS I THROUGH b IA LUvv ORDER BIT POSITION JI DIGITS
0032 41tU6 = I wD(IOR(IEOR(ilSHFOHS4FTI),IEOR(HSHFT1,HSHFT2)),M1)
0033 C *EXTEND FLAGS TU 4ASK ALL 3 BITS OF DIGITS I THROUGH 6
0034 1trUb = 41rOb * 7

*" 0035 C *INVERT DIGITS i THROUGH 6 ANU RETURN RESULT AS HEX INVERSE
003b 4XINV a IEUR(HEX,MIT6)

;" 0037 C *ENDROUTINE(HXINV)
0030 RETURN
0039 EID
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0001 SJBI4OUT149 1G1410(Xr.I.j)
0002oo

4 000.3 *TA4IS ROUT14t; CONVER1S THE UfM COORDINATES X,Y TO rHE
1 0004 *GRIU INDICES 1,J.

0005 TAIE OWINii IS 500,000 5,600,000 IN GRID ZONE 32U AND
0006 rdE U4xrs ARE 20 AErERS. THE INDEX FOR~ THE 3RIGIN IS
0001 Il R4ECOR~D (bSpW5 OUT Or 129*129 RECORDS.,

'~0009 14PL.ICIr LMrEGER*4 (A-Z)
:.- 0010 I=C(X-S00000)/20,32500)/500
*~0011 Js((Y5600000)/20+32500)/50O

0012 RETURN
0013 END
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0001 Fu4cria' ICODE(U.J)
0002 ****,*#*,**#** .*#** *#$$,*#***$*** *$ * sss*.
0003 EXTRACTS rHE FEATURE CODE FROM IBUF(I,J) $

- 0004
0005 I I.PUTS: I,J; NEi V AND X INDICES,RESPECTIVELY
.000b OUTPUrS: ICODE, rHE SURFACE FEATURE CODE $

S 0007 s*ss*;s **ss****.$**s.s*s*s*s.
0008 I4PLICIr INfEGER*2 (I-N)
0009 KICLUDE MAP.CMN'

:~0010 1 *.sss.*s*sss~*s.s~*ss* .~~..s~
0011 1 * iaUF HOLDS A 4040K44 ARRAY OF DISPLAY DATAeIrH s
0012 1 * THE FIRST INDEX CORRESPONDS TO NORTHING., AND $
0013 1 * THE SECOND rO EASTING.
0014 1 ***$$**$$s.*.;s;$;**$***;;;$$$
0015 1 INTEGER*2 IBUF(400,400)
001b 1 C344ON /MAP/IaUF

0018 IC00OE=1UF(I,J)-IELV(I,J)*8
0019 C D CALL CMCLOS
0020 C 0 PR[NT*,ICODELELV(IJ)
0021 C 0 CALL CM)PEN
0022 RETURN
0023 EuD
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0001 FUNCTI14 IEV(I,J)
0002 ##9**************************99 **999*9** **s***
0003 * EXTRACTS HE ELEVATION FROM IBUF(I,J)
0004
0005 * IAPUTS: I,J; THE Y AND X COORDINATES,RESPECTIVY *

n 0006 * OUTPUTS: [ELV, THE ELEVATION Or THE POINTI 0007 **********s*9~9**99**9*99999*9
0008 IIPLICIr INEEGER*2 (I-N)
0009 INCLUOE '4AP.CIN'
0010 1 9***9**9~*9s9**99**9*****9*9..
0011 I * IdUF HOLDS A 40940KM ARRAY OF DISPLAY DATA,dIrH *
0012 1 9 THE FIRST INDEX CORRESPONDS TO NORTHING, AND *
0013 1 * THE SEC3mo ro CASTING.

S 0014 19**9***99999**99*9*9f***9*99**
0015 I INTEGERS2 IdUF(400.400)
0016 1 COMMON /MAP/IBUF
0011 1*****9*99****9**********9**9**
0018 C 0 PRINT*,ICLV%,I,J
0019 IELV=ISUF(I,J)/8
0020 RETURN
0021 END
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OUDl I;4rr.G;ER FUN~cri'rJ IJL2rtA(I,J,E5 EVIJ)
0002 C 9I4Jii£lE(ClNVEkr 1,J, AAdI. LEVEL fO EGUtVALENf 34EX ADDRESS- I Jlj2tA)
0003 C ~99.

*' 0004 C
0005 C OESIGNER/PROC.,RAMMER:

S 0006 C 9DJN KRECKE.R 18 SEPfEMdER 1980
0007 C 9 PURPrJSE:
0008 C 9IJL2HA CONiVERrS A GIVEN 1,J, AND LEVEL rRIPuE TO AN E~JUI-
0009 C $VALENr HEX~ ADURESS IN OCrAL REPkESENTATION. IL AND J ARE

s ' 0010 C 9 LIQUE CJORDINATES EXPRESSED li' UN~ITS CORHESPO'4DINZ T0
S 0011 C 9HEX DIAAECERS Ar rHE GIVEN LEVEL OF HEX AGGREGAM1N, AND
5 0012 C $THE CJMP(JCED rIEX ADL)RESS ovII.L 3E AT rHIS SAiE L0VEL,
-~0013 C 9IJL2HA ES T'iE INVE.RSE OF THE. S0J6ROUTINE HA2LJL *HLCrI COM-
0014 C 9PUTtLs tHE 1,J, AND LEVEL fRIPLE CORRESPONDIAJG TJ A GIVEN
0015 C 9HEX AL)DRESS,
0016 C 9AFTER CHECKING THE VALIDITY OF THE REJUesrED HEX LEVEL,

~. 0017 C 9THE ALGURIrHM CONSTRUCTS THE HEX ADDRESS AT THAt LEVEL
0018 C 9 -CENfERED AT THE ORIGIN, THIS IS A STRING OF (NtIL.V-LEVEL)

> 0019 C 9HEX DIGITS, EACH EOUAIJ tO 7, wHR NHL.EV IS THE MAXIMUJM
0020 C $NUMdER Or LEVELS OF HEX AGGREGArION. THEN, WORKING FROM
0021 C 9RIGHT TO LEFT, SUCCESSIVE HEX DIGitS ARE exrRACtED FROM
0022 C *THE 1,J COORDINATES AN1D INSERtrED IN PLACE OF 7S, IN rHE

.' 0023 C 9 HEX ADDRESS. THE HEX DIGITS ARE COMPUTED AS DESCdI3E) IN
0024 C 0 rHiE ROUrI4E IJ2HV.
a025 C 0 CALjLING SEUUENCE:

S 002b C 9IJL24A :IJL2HA(I,J,LEVIJ)
0021 C 49 L4pUt:

S 0021d C 9 [J INrFGEaI-VALUED O8LIOUE COORDOINATES WHICH ARE TO
0029 C 9 E CONVERtED ro AN E'OUIVALE.Nr HEX ADDRESS AT THE

- 0030 C 9SPECIFIED LEVEL OF HEX AGGREGArioN
*.0031 C 9LEVIJ -LEVEL JF HEX AGGREGArtON WITH RESPECr TO WHICH

0032 C 9 HE 1,J COORDINATES ARE EXPRESSED AND AT WHICH
0033 C 9 HE HEX ADDRESS IS TO dE COMPUtED
0034 C 9NiL.EV AAX1MIUM NUMBER OF LEVELS OF tIEX AGGREGATION,

S 0035 C 0 (IN COM4UN/HEX/)
003b C # 4INLEV -MINIMUM HEX LEVEL. (IN CO!4MON/HEX/)

-~0037 C 9 IVAL(HDIG)
0038 C 9JVAU(NDIG)

0039 C 9-ARRAiS CONTAINING THE 1,J COORDINATES CORRESPON-
0040 C 9 ING TO EACH OF THE 7 SINGLE DIGIT HEX vECToks

'~0041 C (1-7). FOR EXAMPLE, SINCE THE HEX VECrOR I COR-
1 0042 C 9RESPONOS rO (1,J) = (1,0), IVALCI z 1 AND
S 0043 C 9 VALCI = 0. (IN COMON/IIEX/)

-0044 C 9 JUTPU'r:
0045 C 9 IJL2IHA -HEX ADDRLSS CORRESPONDING TO THE GIVEN I,J OBL13UE
0046 C 9 'COORDINArES Ar THE SPECIFIED LEVEL Of AGGREGATION
0047 C
0040 C $9$9$99$9**9* ** S*$999*999999*$ *$

* 0049 14CLUDE D.1EX*CMNE
0050 1 9$99$9999$9*$*9$49$99*$***9***** 99

0051 1 9FOR DEFINITIOAS C' WASIP j.ES SEE HXINir.FoR 91

.* 0052 1 999999999$9$9**.a99$9 $**9**$9*9* *9*
~' 0053 1 IPLICIT IITEGER(HvP)

0054 1 CJM40N/NEX/IHXOUT,N,1LEV,iINLEV,SLT,CLTO,DLN0,DIA4(10),OIAMTR,
S 0055 1 + OFI,YTI,KOFJ,(JFJ,RIOFX,RJUFX,RIOFVRJO)Ft,
* 006 1 + LCUNC70),JCONC70),1MAX(7),JMAX(7)

0057 1 *$S$$*9*9**$**$9$9**********9******
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IJIJ2HA

r~u~b O[4EiJIJ [VALa(/),JVAL(7)
0059 JIVALENCE(IVIAu(l),ICON(1)J ,(JVAL(1),JCON(1))
0060 C *LF(VALLO HEX LEVEL)THEN

*~0061 IF(LEV[J.Lr.IN6E~V) GOTO 1200
S0062 LIF(VlJ."x.NHL9V) GOfO 1200
-. 0063 C *CUNsrRJCT HE~X ADDRESS Ar GIVEN LEVEL CENTERED Ar JRIGIN
-~0064 HAOR :9 ISd(~1(1,3*(N4LEV-Lk.VIJ)) - 1

0065 C #4:EIfALIZE hEX DIGIr EXfRACT1JN LOOP
0066 ILOCAL z I
0067 JLOCAL = J1
0060 smr = o
0069 C *LOOP UNTIL(NO MORE HIEX DIGITS TO EXTRACT FROM (I,J))
0070 1100ca , C3r iN jLc
001l C *CO.mPUrE NEXT HEX DIGIT = (I + 2*J) M4OD 7

* 0072 HUIG = ILOCAL + JLOCAL +' JLnCAL
0073 AIOG = HuiIG - (tI0IG/7)*7
0074 IF(HOI4.LE.0) HDIG = tWIG + 7
0075 C *INSERT? HEX DIGIT Ar FRUNr UF HEX ADDRESS
0076 HADR = HADR - IsH~r(7-HDIG,HSHIFT)
0077 HSHIFT z HSHIrT + 3
0078 C *SIJ8TRACT (1,J) CORRESPONDING TO NEWLY FOUND) HEX DIGIT
0079 LNW= ILOCAL - LVAL(HVIG)
0080 JNEO JLOCAL - JVAL(HOI(,)
0081. C *SHRINK NEW I,J VECTOR TO NEXT LOoER HIEX LEVEL
0082 ILJCAL =(3*INEW - JNEW)/7
0083 JLJCAL = (KNEW + JNEw + J4JEW)/7
0084 C *ENDIU0JP(HEX DIGIT EXTRACTION LOOP)
0085 lr(ILJCALNE.0) GOTO 1100
oust) L[F(JLJCAL.NE.0) GOTO 1100

S0081 C RErURI COMPUTED H4EX ADDR4ESS
008$ IJL244 = dAOR
0089 C *t LSE(IdV4L.IO HEX LEVEL)
0090 .Jlro 1300
00s1 1200 CONTINUE
0092 C *SET REfURA HEX ADDRESS TO ZERO
0093 IJL2HA = C)
0094 C *INCL.(DE(GENERATE HEX ERROR MESSAGE HXERR)
0095 CALL tIXER(bIJ62HA,3,L:VLJ,0,0,0)
0096 C *9NUIF(REX LEVEL CHECK)
0091 1300 CONTINUE
009$ C $E'vDROUTIN9(IJG2IA)
0ug9 REfURN

*'0100 E4
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005d C 41SET Ro.URN HEX ADDRESS rO ZERO
* 0059 IJm2HA z0

0060 C *INCLJE(-3NEPATE HtEX ERROR MESSAGE - rXERR)

0061 CALL~ H~ R6HJ2A3, LEV,0,0,0)

006 C *E:4DIF(rIEX LEVEL~ CHECK)
0063 1200 zIJNrINUE
0064 C *ENDRUTLJE(IJFI24A)
0065 RErJR~N
0066 A
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0001 I rEGpR FUNCTL3A LJ42rA(IJLEV)

0002 C fRJUrIiE(C:JNVEHT MIN L6VEL IJ CUORDINATES TU HEX AOURESS-IJ42HA)

0003 C ;s;#;~,~ s;*#*~;*~;.s;*sf.;sssss#
0004 C
0005 C P DESIGNER/PDORAMAER:

0006 C $ DUN KAECKER 20 SEPfEAFBER 1980
0007 C P PURPOSE:
0008 C IJM2HA TAKES A POINr EXPRESSED IN IJ OBL[QJE CJORDLNATES
0009 C P Ar HE MINIMUM HEX LEVEL ANO COMPU'rES THE AODRESS OF fHE
0010 C HEX Ar f4E SPECIFIEO LEVEL wHICH CONTAINS TAE PaINr, THE
0011 C * HEX ADDRESS IS COMPUTED IN OCTAL REPRESENTATION. IF fHE
0012 C SPECIFIED HEX LEVEL IS GREATER IHAN THE MINIMUM HEX LEVEL,
0013 C P THE CJ4PUrED dkX MAY DIFFER FROM THE HEX (At THIS LEVEL)
0014 C 4HOSE CENrER IS CLOs:sr TO THE GIVEN POINT. fHE REASON IS
0015 C THAI HEXES AT HIGHER LEVELS OF AGGREGATION ARE NOT IRUE
O016 C 0 REGULAR HEXAGONS 8Ur ONLY APPROXIMATE REGULAR HEXAGONS IN
0017 C $ SHAPE. IJM2HA IS THE INVERSE OF THE SUBROUfI4E HA21JM,
0018 C 4 WHICH CONVERTS 4 HEX ADDRESS TO I,J COORDINATES Ar THE
0019 C M MINIMUM HEX LEVEL.
0020 C * AFTER CHECKING THE* VALIDITY OF THE REUUESTED HEX LEVEL,
0021 C P IJM2HA USES IJL2HA To COMPUTE THE MINIMUM LEVEL HEX AODRESS

0022 C 4 ITH rHE GIVEN 1,J COORDINATES. THEN THE ADDRESS OF THE
0023 C P HEX A THE SPECIFIED LEVEL IS FOUND B rRUNCArIAG THE AP-
0024 C * PROPRIATE NUMdER OF HEX DIGITS.

0025 C P CALLING SEUUENCE:
002b C P IJ42HA =JA2HA(I,J,LEV)

0027 C ; INPUT:
0028 C P IJ - INTEGER-VALUED OLIOUE COORDINATES AT THE 4INImUq
0029 C $ HEX LEVEL OF A POINT dHOSE CUNTAINING HEX AT A
0030 C S PECIFIEU LEVEL IS TO RE COMPUTED
0031 C $ LEV - LEVEL JF AGGREGArIUN OF THE HEX ADDRESS TO BE
0032 C $ COMPUTED
0033 C $ NHLEV - MAXIUO NU4BER OF LEVELS OF HEX AGGREGATION.
0034 C ( tIN COMTON/HEX/)
0035 C $ MINLEV - MINIMUM HEX LEVEL. (IN COMMON/HEX/)
0036 C P OUTPUT:
0037 C 0 IJM2HA - ADDRESS OF THE HEX AT THE REJUESTED LEVEL OHLCH
003 C P CONTAINS THE GIVEN IJ POINT

0039 C
0040 C s P; P P p spsP p p ppp ps ss
0041 IMPLICIT INrEGER(HP)

0042 C?4MN/HEX/IHXOUTNHLEVMINLEVSLTOCLTODLNODIAM(IO),DIAMr
0043 SR,
0044 + XOFI,YOFI,XOFJ,YUFJ,RIOFXRJOFX,RIJFYRJJFY,
0045 + ICON(70),JCON(70),IMAX(7),JMAX(7)
0O04 DIMENSION IVAL(7),JVAL(7)

0047 EJIIVALNCECIVAL(I),ICON(l)),(JVAL(1),JCON(1))
0048 C OIF(VALID HEX LEVEL)THEN
0049 LF(LEV.Lr.MINLEV) GuTO 1100
0050 IF(LEV.GE.NHLEV) GOTO 1100

0051 C *CONVERT IJ COORDINATES TU MINIMUM LEVEL HEX ADDRESS
0052 HADN a IJL2HA(IJMINLEV)

0053 C *TRUICArE HEX DIGITS TO GET HEX ADDRESS AT REQUIRED LEVEL
0054 IJM2HA = ISHFr(dAUR,3(MINLeV-LEV))
0055 C OELSE(INVALID HEX LEVEL)
0056 GOfO 1200
0057 1100 CONTINUE B-186



0UOI SUdROUTI1E IJi2AY(I,J,X,Y)
0002 C *RJJfIJlE(C3J-VERT MIN LEVEL [,J TO X,f COORDINAfES - IJ42XY)

0003 C
0001 C
0O0b C P UESIGNER/PHOGRAMER:

000b C i DON KRECKER 20 SEPrEMBER 1980
0007 C * PURPjSt:
000d C 0 IJ42XY COtVERrS A PAIR OF I,J nlblQUE COORDINATES Ar £HE
0009 C f 4INI'd IX LEVEL TO THE EQUIVALENT XY CARrESIAN CJOHDL-

0010 C q IATES IN AETERS. THIS ROUTINE IS THE INVERSE OF THE SUB-
0011 C * ROUrINE X12IJ4,
0012 C TmE C34ERSION IS EFFECTED BY APPLYING A LIlEAR TRA4SFOR-

-0013 C 0 4TION (IN THE FOkM OF A MArRIX MULTIPbCATIOI) TO THE
0014 C [,J VECrOH TO OTAI1 A4 X,Y VECTOR.

0015 C S CALLING EJUENCE:

001o C $ CALL IJM2XY(I,J,X,Y)
0017 C S INPUt:
0018 C * I,J - INTEGER-VALUED OBLIQUE COORDINATES EXPRESSED IN
0019 C d rEX DIAMETERS AT THE MII MUM HEX LEVEL WHICH ARE
0020 C FO BE CONVERTEO ro CARTESIAN COORDINATES
0021 C $ X0F[ - X COORDINATE OF THE VECTOR (1,J) = (1,0).
0022 C S (IN COMTON/HEX/)
0023 C * Y3FI - Y COORDINATE OF THE VECTOR (1,J) = (1,0).
0024 C S (IN COAMMN/HEX/)
0025 C S XDFJ - X COORDINATE OF THE VECTOR (1,J) = (0,1).
002* C $ (IN CO4MUN/HEX/)
0027 C FJ - i COOROINATE OF THE VECTOR (1,J) = (0,1).
0028 C $ (IN COMMON/HEX/)
0029 C JUPUT:
0030 C S X,Y - REAL-VALUED CARTESIAN COORDINATES EXPRESSED IN
0031 C 4 ErERS EUULVALENf TO THE GIVEN O$LiQUE COORDINATES
0032 C
0033 C **S.s e ss.* s.**$**SsSs €$;*
0034 IMPLICIf INrEGER(H,P)
0u35 CJMON/HEX/IHXOUTNHLEVMINLEVSLTOCLTO,DLNODIA4(10),DIAMT
003b SR,
0037 KOFI,YOFI,XOFJ,YOFJ,RIOFX,RJOFX,RI3FtRJOFK,

0038 + ICON(70),JCON(70),IMAX(7),JMAX(7)

0039 DIMENSION IVAL(7),JVAL(7)
0040 EJUIVALENCE(IVA(1),ICON(1)),(JVAL(I),JCON(C))
0041 C *CONVERT INTEGER-WALUED I,J COORDINATES TO REAL
0042 RI = F.OAI(I)
0043 RJ = F6OAr(J)

-0044 C *-fRANSF3RM £O EQUIVALENT XrY COORDINATES IN METERS
0045 X = XOFI 0 RI + XOFJ RJ
0046 t = fOFI * RI + YOFJ * RJ
0047 C OENDROUTINE(IJ42XY)

0048 RETURN
0049 E4D
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ovo I SUBROJ)T[NZ LABEL
0u02 ##s~*;..#s~~s~~ss.;;;*s ;P~s;;s
0003 THIIS SU3RJUrIE LABE6S fHE COLOR COUES USED rIN

004THE MAPPF:D-SECTION DISPLAY FILE,

0006 REAL [JEr
0001 14TEGER04 6ABEI.S(7p2)

.r 0008 DArA LAdE S/'FOHE,'UR8A'#r4ARS.'PNUL,kWArE,'H.Ar',

0010 I14CLUDE WIL4D0.CMN'
0011 1 **ses*e**sw**s~~~s**;s**s***s**
0012 1 *FAINXY COATAIA~S THE X MIN AND I4AX AND THIE Y MIN AND
0013 t *MAX RESPECTIVEL~Y FOR rHE mINDO4. 4IN AND MAX REFER *
0014 1 *J 1'rHE 414 ANO M4AX JF ELEVATION VALUES, AND ZDFLUT IS *

7. 1)5 1 $ ?4E CONtOUR I'lTERVAL.
0016 1*;s;ssss**ss.**s$s***ss*ss*sss.*
0017 1 oIAENSI)'4 FWINXY(4)
0010 1 COMMON/M[NDU/FINXY,4IN,MkAX,ZDELT

0020 CALL CM)PEN
0021 CALL VWPOR?(0.,40.,..90.)
0022 CALL WIND0O.,40.,0.,90.)
0023 CALL rxrc6RC4)
0024 CALL rXA4
0025 CALL TXSIZE(0,2.,2.)
0026 LErrus.
0027 RIGHT=15*
002$ DJ [:1,7
0029 BoaT)14:10.*I
0030 r0Pm8OfTOM.8.
0031 CALL LINCLR(I)
0032 DO X:LEFT,RIGHr,.5
0033 CkLL A4OVE(X,BOTTOA4)
0034 CALL DRAW(X,TDP)
0035 LNDD-3
0036 CALL. M0VE(X,8OTrO4+5.)

;. 0037 CkLL rEXT(4,LABELS(1,1))
0038 CALL rEXT(2,LABEbS(I,2))
0039 CALL MDVECX,BOTTO'4+2.)
0040 CAL6 rEXT(S,-CODE:')
0041 CALL INUMBR(I,1)
0042 ENODO
0043 FKzFWINXY(1)
0044 FY=FWINXY(3)
0045 CALL MOVE(20.,6.)
0046 CALL RNUMdR(rX,-t,9)
0047 CALL 40VE(20.,0.)
0048 CALL RNUMSR(FYO-1,S)
0049 R:1.

': 0050 11
' 0051 R=1498.9+40.5

0052 r19...
* 0053 CALL V0PJRr(40.,R,0.,r)
0054 CALAJ ol4D(INXY(),FWTNXY(2),FWINXY(3) ,FiINXY(4))
0055 CkLL CMCLUS

* 0056 k *r IJ R A
0057
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-0001 SUBROUTINE INTERS(IXIIY1,IX2,IY2,HEIGHTFRACICRSS)
-1 0002 ** s*.s**€*ss ; s *.s s

0003 $ FINDS ITERSECTLON JF SEGMENT XI,Yt Ta X2,Y2 wIrH HEIGHr

0005 IPUrS:
0006 IX1,IY1,IX2,tY2-- INDICES TO 2 POINTS IN THE DATA ARRAY
0007 HEIGHT-- ELEVArION OF THE CONTOUR BEING rRACED
0008 * OUTPUTS: FRAC -- FRACTION OF DISTANCE FROM POINTi T3WARDS POINT2
0009 * *** H. JONES *$
0010 ******* ** ***;e;.sess.*s**$s*sss s**s *sss*sssss

0011 IPGICIT INrEGER*2 (I-N)
0012 C
0013 C *CHECK FOR 40 INTERSECTION
0014 ICRJSS z 0
0019 ZI=IELV(IYIIX1)
001b Z2=IEV(1t2,IX2)
0017 IF(M1 .G9. HEIGHT .AND. Z2 .GE. HEIGHT) THEN
001$ GO T3 10
0019 ENDIF
0020 IF(Z1 .LE. AEIGHT .AND. Z2 .G o HEIGHT) THEN
0021 .2,J rJ 10
0022 ENDIF
0023 C
0024 C *CJmPUTE INTERSECTION
0025 ICRJSS 1
0026 FRAC = (HEIGHT -ZI) / (Z2-Z1)
0027 C
0028 10 RETURN
0029 END
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0001 SJBa4OUT14d9 AAP2LL(FNdAME,FLON,FLAT)
-< 0002 *;;*#** ***.*$***s**** #s*

0003 *TdIlS ROUTINE COM4PUTES rIIE LAT,IJON OF THE
0004 *CENrE8 iF A SCIEET FR~OM rHE A4745 SERIES,
0005 ss~sssssss~sss~sss~;sssss
OU06 i pdPIJs: FiA;4E-- THE N4AME UP THE 14AP

- 00017 OUTPUTS: FLON,FLAf-- REAL-VlALUED UAT A'ND
2: 0008 L.3r OF~ fHE CENTER Of rHE~ 4AP

0009 *9**999*9***** **$*9**9 *$*
4 0010 CAACTER*5 F-iAME
'~0011 L)LMENS[JN D(2)

0012 PAHA4E.TER P1=3.141592654
0013 P...RALPL/180,
0014
0015 0J 1=2,4,2

0017 EADO
001$ 10 FJRATCF3.0)
0019
0020 DLArzSot(59-D.(1))/2,*.2.
0021 DL.0Nd9+(0(2)-20)/2eI3.+1 ./6.
0022 FLAr=OLA*P-.RAD
0023 FLON=L3N9P-.RAO
0u24 RETURN
0025 ENO
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-~0001 suakouumEJ 4AP2UTM(FI.A14,FEAST,FNORTH,CMERID)
0002 999*9999999999999**999999*9999
0003 9999 IHS RJIIAE compures rHE ur?4 CENTER OF A SHEEf FRJM
0004 NE* r~ 4745 SERIES,
0005 999*99**999999*9*999***9999**99
0006 CHARACTER95 FNA4E
0007 OIiENSI:JN D(2)
0s08 PARA4ETER P123.141592654
0009 P-,RAD=PL/I1iJ.
0010
0011 DJ 1=2,4,2
0012 UECOUE(2, 1o,FNAME(1:Is1)) D(1/2)
0013 EADIOO
0014 10 FUaM5AW(3,0)
001 b
0016 DCAf=50(59-(1))/2,.2..1

* 0017 DL.0P9(D(2)-20)/2,/3.+1./6.
0018 FLAr=DLAr*P..RAD
0019 F60N.O N*P..RAD

* 0020 CALL. ADSMP(FLAr,FLON,CMRID,FAT,FdORrH)
0021 FA5TFEAsr*500000.
0022 Rerukm

- 0023EN
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0001 SU8HOUrfLE 4APPER

0003 9 CALLS r4E RuUrImEs rO DISPLAY THE TERRAIN DATA
0004 **#P*** **** *** ..* ss* .;.*..*s*;*.**** ..*.*....,s;**...s
0005 * I4PUTS: 34'E
0006 * 0OrTPrS: 4ONE
0007 *'P$*C[* I$t$$ R*2 (l-N)
00089 IPLicr INTEGER*2 (I-N
0009 1aCLUDE *1NDU.CMNO
001() 1 * *#9 ** # 9**rA $*$***$*X****AND $*A **AN ****¥*$IN A * 9
0011 1 * FaiNXY C P rAIVS TlE X MN AND MAX AND THE Y MIN AND
0012 1 * rSAX RESPET riVL FOR rHE VINDOU. U4IN AND MAX REFE *

0013 1 r rHE 414 AU MAX JF ELEVATION VALUES, AND ZDELT IS*
0014 1 $ TIE CONFrLJR INTERVAL. 9
0015 1 Ds NsssFs X(4

0016 1 DIMENSIDN FwINXY(4)
0017 1 CJMMr3N/MINDO/FWINXYNLN, MAX, ZOELT
0018 1 *C9UDE *9AP*$ * *
0019 INCLUDE *IAP.CMN*
0020 1 * ***J*$**;* 5 t * 0*40K** ARRA$* OF D***#A¥*DA$A*$*TH *
0021 1 * 181 HOLDS A 40*40M ARRAYS OF DISPLAY DATAITH
0022 1 * THE FIRST INDEX CORRESPONDS TO NORTHING, AND
0023 1 * THE SECND TO CASTING. *
0024 1 Isssss R*2 I8Us(400s400)

0025 1 INEGER*2 I W(400o400)
002b I CJM'* **N /*AP/Id**F
0027 1lC* UOE °A; *s$R*9 ;*
0028 1ICLUtJE *ANSWER*CMN
0029 1 As*I . .A;*ON
0030 1 CA/ACTERI F/EACON
0031 I CJMMON/ANS4ER/FEA,CON
0032 1 **$$#.;; $;;ss;*;;;;.;;$**
0033 CALL CMJPEN
0034 CALL NE4PAG

0035
003b IF(FEA.EG.'I')THEN

0037 CALL LABEL
0038 INCR=2
0039 CALL fEArURCS(INCR)

0040 ENDIF
0041 IF(CON.EO.'Y')THEN
0042 CALL 4AXIN
0043 DORES=I0
0044 ZMI4=4[1
0045 ZMAX24AX

0046 COMRESz400. ! CHECK ELEVATION EVERY 400 N
0047 1F(MAX.;T.-32767.AND.MIN.LT.32767)THEN
0048 CALL C4OPEN

0049 CALL LiNCLR(4)
0050 CALL VWPURr(40.,139.J,0.,99.3)
0051 CALL 4INUOa(0o,40000.,0o,40000.)

0052 CALL DRWCON(FWINXYDBRESCONRESZMINZMAXZDELT)
0053 ELSE

0054 CALL CMCLOS
0055 PRIN?*,'NJ DATA IN THIS AREA.
0056 ENDIF
0057 ENDIF
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0058 3U) cjNKJuE
0059 CALL OluDOW(FwINXy( ) .FWINXY(2) ,FWIPXY(3) ,FOdINXY(4))
0060 CALL GaRIDS
0061 CALL CI4C 1JS
0062 R&1"JIRJ
0063 940
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0001 SUBROUTINE MAPIl(IR0JC,mGR,E.RR)

300 3 *READS I'd A 10KM FILE AND PLACES IT IN rilE BUFFER, 18UF

.1005 IN[~PUTS:
1000 TRI,JC-- THlE D'kO* AND 'COL*U"N' OF THE FILE,
0007 EACH RUNS FROM 0 10 3
0008 A GR-- THE MILITARY GRID REFERENCE (UTM) NAME OF
0009 *THE FILE rO BE OPENED
0010 $ourpurs: ERR~- AN ERROR FLAG
0011L
0012 L)rICAL$1 ERR
0013 CIAHAC,'1ER*7 4GR
0014 IdTEGER*2 R08,COL
0015 114CLUDE 'CORNERCMN'
0016 1 *$**es;**#~s~s;;**s*;s~*s*;ssp
0017 1 * SAX,S~f ARE THiE SOUTHWEST UTM COORDINATES OF THE
0018 1 * AREA IN THlE ARRAY ISUF.
0019 t INTEGER*4 SWXSWY,
0020 1 COMM0M/C0RNER/SWX,SWY
0021 1**;s;essss;ss*sssssss**s#s.s.;
0022 INCLUDE DMAP.CMN'
0023 1 $*$;$s**s* *;*p***p#* ***#s**e *
0024 1 * I8(JF HOLDS A 40*4OK4 ARRAY OF DISPLAY DATA~wirH
0025 1 * THE FIRST I9DEX CORRESPONDS TU NORTHING, AND
0026 1 * THE SECOJND TO EASrzNG.
0021 1 sss.;s;s,.*s;s.sss;**s~sssss.;
0028 1 I.ATEGER$2 IBUF(400,400)
0029 1 CJM'IfN /MAP/1811F
0030 1 * ***$*;$s*s.*;;*$**s**$sss,*;
0031 IITEGER$2 SJUARE(100,100)
0032 OPEN(UNIT=9,NAME='4GR,STATUS'ULD,FR='UNFORMArTED' ,ERHIO0)
0033 RiEAO(9)SQUARE
0034
0035 20 C3NTINUE
0036 IROa=100*IR

~: 0037 J.i'oL=100*JC
0038 DO J1l,100
0039 COL:JC0CLJ

- 0040 00 1:1.100
0041 ROWaIROWiI

0042 ItUF(ROW,COL)zS3UARE(I,J)
-' 0043 ENDDO

* 0045 CLOSE(UNIT=9)
0046 RETURNd
0047 10 ERR=,TRUE,
0040 PRINdT*o'N3 FILE: '#NGR
0049 02 121,100
0050 DO J21,100
0051 S3UARK(I,J)=O
0052 ENDDO
00,53 EEODO
0054 G3T020
0055 EI4D
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0001 SUBROUTINE mAPOUT(IR,JC,MGR,ERR)
0002 ******* ** **** *'* ******$** ** ****** € ¢$ ** $** * ** **

00020003 $ REWRITES HE 10KM FILLS.

0005 I NdPUTS: *
0006 IR,JC--THE 'ROd AND 'COLUMN' OF THE 1000100 ARRAY TO $

0001 BE WRITTEN; rHE VALUES RUN FROM 0 ro 3
0008 A MGR-- THE NAME OF THE FILE
0009 * OUTPUrS: ERR-- AN ERROR FLAG
0010 eesses ssss*ss s;,**sss;sss s** s*s ssss
0011 63GICAL*1 ERR
0012 CHARACTER*7 !GR
0013 INTEGER*2 ROWCOL
0014 I4CLUDE 'COHNER.CMN'
0015 1 $;$;#**$*$ $$$$$$$*$$* **$$*$ $$
0016 1 * SAXSOY ARE THE SOUrHwEST Urm COORDINATES OF THE *
0017 1 * AREA IN NE ARRAY IBUFo *

0018 1 IiTEGER$4 SdX,SwY
0019 1 COMMON/CORNER/SWX,SWY
0020 1 sssse**sess$ss***** ******;;**
0021 INCLUDE -MAP.CMN-
0022 1 $$*$$$$ $ $*$$$$$$$$$*$**$*$*$*
0023 1 * IBUF HOLDS A 40*40KM ARRAY OF DISPLAY DATA,WITH
0024 1 * THE FIRST INDEX CORRESPONDS TO NORTHING, AND
0025 1 * THE SEC3NO ro EASrING. *
0026 1 *******************$*$$$$***$
0027 1 IITEGER02 IBUF(400,400)
0028 1 COM4ON /MAP/IdUF
0029 1 $s$*$$*$s***s******$***$$**$*
0030 INTEGERS2 SOUARE(100,100)
0031 OPEN(UNIT=9,NAME=MGRSTATUS='UNKNOWN',FORM='UNFJRMArTED',ERR=10)
0032
0033 IRO=z00*IR
0034 JCUL=100JC
0035 DU J=1,100
0036 COLGJCOL J
0037 DO 1=1,100
0038 ROW=IROW [
0039 ScUARE(IJ)xIBUF(ROWCOL)

0041 ENDOO
0042 dRIrF(9)S3UARE
0043 CLOS6(U4It:9)
0044 RETURN
0045 10 ERR=.rRUF.
006 PRIr*,'93ROR ON OPENING FILE ',MGR
0047 RETURN
0048 END
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0001 SUBROUTINE AAXMIN
0002
0003 FINDS THE 4AX AND MIN ELEVATION VALUES IN THE
0004 D OATA ARRAlo
0005 * ; 4 s $ s ss ; s s s s ;
000b K1PLICIf INrEGER*2 (I-N)
0007 CHARACTER*14 NAMEF
0008 INCLUDE dINDO.CNN'
0009 1 $$*$$$$***$$$$**$#*$.$***$$$$;*e$*$*$$s$*$*$ $*$***$$$**
0010 1 * F4INXY CONTAINS THE X MIN AND MAX AND THE Y MIH AND S
0011 1 * MAX RESPECTIVELY FOR rHE WINDOW. MIN AND MAX REFER $
0012 1 * T3 THE MIN AND MAX OF ELEVATION VALUES, AND ZDELT IS *
0013 -1 * THE CONTOUR INTERVAL, $
0014 1 sss~ssse~sss~~sssssssssss~ssss~
0015 1 DIMENSION FAINXY(4)
0016 1 C3 MONKWINDU/FWINXY,MINMAXZDELT
0017 1$**$#S$*SSS**$$*$ *,s***;$$**$* $*
0018 INCLUDE '4AP°CMN"
0019 1 ssssssssssssessssssss sss.e sss
0020 1 * IdUF HOLDS A 40*40KM ARRAY OF DISPLAY DATAilrH
0021 1 * TiE FIRST INDEX CORRESPONDS TO NORTHING, AND
0022 1 * THE SECOND TO EASrING.
0023 1 s s s s s s s s s ss ss s s s"
0024 1 INTEGER02 IBUF(400,400)
0025 1 C344ON /MAP/IBUF
0026 1 s s s $ ; s s s s s s*
0027 MIN=32767
0028 MAX:-32767
0029 X1:1
0030 X2:400
0031 Y3=1
0032 Yi=400
0033 C 14 THE INTEREST OF rIMEONLY EVERY FOURTH POINT IS CHECKEP
0034 X:4.
0035 Y24,
0036 DO JxXl,X2,X
0037 O0 13V3,Y4,1
0038 IMIM=INO(IELV(I#J),MIN)
0039 MAX=MAXO(IELV(IJ),MAX)
0040 IF(IMIN.Gr.O)rHEN
0041 MItsIMIN
0042 ENDIF
0043 ENDDO
0044 ENODO
0045 RETURN
0046 END
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0001 SdJ~dOUT['4e JPENERS
0002 *** ,*.##.u..s*;s;s*s.*ssess
0003 TiIfS ROJUTIN6. SIMPLY OPEVS THlE GRID,NODE,LI4KAND 0
0004 *SucdNOOE FILI S, AlO riiE ISAR4 FILE aHllCH CONTrAINS$
0005 rlE 'HXISED LOC OR HYTDRO OATA
0006 ***$**;;*s;;.s*;.s;*****;;;ss
0001 JPEN(U4TI1 ,.iAM4=GRDeTPEOLD,RADONLY,SHARED,
0008 $A-^CCSS='OLRECT*,BLOCKSIZE:2000)
0009 JPEN(Utr,AmE:'N0DE. £YPE=OLD,READONLt,SHARED,
0010 4*CCESS=ID1RECT,BLOCKSIZE:2000)

o011 ipNui=,4MnRADYE L'RAO~ ,SHARED,
K 0012 *AC6CESS=DIRecrt,BOCKSIZE=2000)

0013 JPEN(UNlr:4,NAAs'UdN.flPE='LD',READONLY,SHARED.
0014 sACCESSz'D1Iecr,,LOCKSIZE=2000)
0015
0010 * NJW FOR THIE ISAR FILE
0017 OPEN(UNIT=7NAMEHXROAD9 1 STATUS=*UNKNOWN',
0010 + ORGANIZArI N'1NDEXED' ,ACCESS=*KEYED ,RECL=2,
0019 + RECURDTYPE='FIXEO',OM='UNFORMATTED',
0U20 + K6Y=(1:4:Il4YgGER))
0021 RETURN
OU22 E-40

B-197



0001 SUBROUTINE PACKLR(HX,f4IDE,IADJ,LU)

0003 C;#;* tHIS PACKS rE MAX VALUE OF CONNECriVITY -TYPE-

0004 Cs*** AT "SIUE iF THE HEX INTO rHE APPROPRIATE DIGIT
0005 C*s** 3F 'SIDES'
000b
0007 C**#** INPUT:
0008 C**i** HEX--INrERNAL HEX*
0009 C***** HSIuE-- HEX SIDE CURRENrLf BELNG PROCESSED
0010 C$*$** IADJ-- ERROR FLAG DENOTING tHAT THE DIFFERENCE
0011 C***i* IN THE TwO HEXES WAS TOO LARGE
0012 C***** OJTPUr:
0013 C*#$$* HEX
0014 C***** HSIDE
0015 C**s** SIDE-- OECIMAL NUMBER Of THE SIDE;RANGE:1-6
0016 C***** SIDES-- THE PACKED CONNECTIVITIES OF tHE HEX
0011

.~0010 C
0019 IIPLICIr INTEGER (HP)
0020 INTEGER*4 ropeTIPBOTTOASID9,SID1O,SIDE,HSIDE
0021 INCLUDE "PACKER.CNN'
0022 1 *ss*sse~sse~~~~.*sssssss****s
0023 1 INTEGER*4 SIDES ! PACKED CONNECTIVITIES *
0024 1 INTEGER04 LTYPE ! CONNECTIVITY FOR CURRENT SIDE *
0025- 1 CJMMON/PACK/SIDES,LrYPE

0027 C 0 PRI!fV,'LU IN PACKER',LU
002b C
0029 C***** 1AOJ=1 IF THE HEXES WERE ADJACENT;IE IF THEIR
0030 Co**** v6CrOR DIFFERENCE IS FROM I TO 6, AND 0 IF NOT
0031 [ADJ=1
0032 CALL STRIPPER(HSIDESIDE)

0033 [F(SIDE.LE.U)£HEN
0034 IAUJ:O
0035 RErURN
0036 ENDIF
0037 SID9=10*(SIDE-1)
0038 SID1O=10**SIDE
0039 C
0040 C StRIP OFF THE UPPER DIGITS
0041 TOPzINT(SIDES/SIDIO)*SIDIO
0042 C
0043 C NOW GET THE LOWER ONES
0044 TlP=SIDES-rOP
0045 ISI0E=INT(rmP/SID9)
0046 BJTrON=TMP-ISIDE*SID9
0047 C

0048 C RESET THE VALUE FOR THE CONNECTIVITY
0049 ITYPE2MAX(ISIDELTYPE)
0050 C
0051 C REPACK
0052 SKDESsTJP*ITYPE*SID9 BOTTOM
0053 CLL HEgiRIrE(HEX,S[DES,LU)
0054 RETURN
0055 END
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0001 SlJ'3RJUTU4E REPACK(HSTJR,LTYPE)

0003 4REPACKs rF. CJNNECTIVIrf OR HYD~fl LEVELS FOR A iEX

0005 IIPUTS: HsrUR-- IuTERNAL HEX NUMBRER
000b LTYPE-- L13C OIk HYDRO LEVE. Ar THE GIVEN SIDE

000b i~pLicnr IMrGcER(.i,P)
0009 I.4TKGEH*4 SIDES
0010 DLAENSIJNJ rSTOR(2),dXSIUE(2)

* -0011 IACLUDE'UNPACK.CMN'
0012 1 $*$$$**$$***$$*$$*$*$**$$**

:- 0013 1 I'TEGER*4 HSIL)E(6) !CONNECTIVITY CODES IN
'0014 1 NU4IERICAL ORDER BY SIDE
0015 1 CJ'4.404/JNPACI(/HSIDE
001 b 1I$* *$$*$ *$$$$*$**$;$**$$*.$
0011 H&SL0E(1):HXAJ0(HSTOJR(2) ,HXINV(HSTOtI(1)))
0018 HXSIDE(2):lX4A~V(HXSIDE(.I))
0019 U=7
0020 DJ J=1,2
0021 CALL HEXREAD(HsrOR(J),SIDES,LU)
0022 CALL UNPACKER(SIDES)
0023 CALL srRIPPER(HXSIOE(J),ISXDE)
0024 .HSIDE(ISIDE)=LTYPE

0025. NEWSIDE=0
002b DO 1=1,b
0021 4EASID=NEWSIDE+dSIDE(I)*10**(I-1)
0028 EN4OO
0029 CALL HEXWRItE(HSTOR(J),NEWSIDE,LU)
0030 ENDDO
0031 RETURN4
0032EN

B-199



0001 SJBROUTINE RIJ21J(RIRJ,I,J)

Ou02 C #RJurIJNF(C3NVE~r REAL rU NEAREST INTEGER I,J COORDINATES - RIJ2IJ)

0001 C

0005 C c JESISNER/PRORAM 4ER:
O00b C 4 DON KRECKER 17 SEPTEMBER 1980

0007 C P PURPOSE:
0008 C RIJ2iJ rA&ES A POINT SPECIFIED 8Y REAL-VALUED OBliqUE
0009 C CUORDINArES (RIRJ) AND DETER4INEs THE NEARESr POINT WITH
0010 C * INTEGER-VALUED OBIJUE COURDINArES (IJ). ALL TIES ARE
0011 C RES)LVED IN FAVOR OF THE POINr oLTH THE LARGER I AND/JR J

0012 C COORDINATE.
0013 C 4 THE SxSrEA OF IATEGER I,J ObLIJUE COORDINATES CORRESPONDS
0014 C 4 ri rHE SEE JF HEX CENTERS IN A HEXAGONAL GRID. wdEN CO-

0015 C PJTAtiNS ON SUCH A GRID LEAD TO PnlINS OTHER THAN lEA

OOb C $ CENfERS, IT IS JFIEN NECESSARY ro oErER:4INg wilZH HEX CON-
0017 C # rAIlS THE CU4PUEED POINT. THE HEX CONTAINING THE PJINT IS
OU1a C $ THE O;E 4HOSE CENTER IS CLOSEST TO THE POINT. THUS THE
0019 C * PROBLEM REDUCES TO FINDING THE POINT WITH INTEGER IJ

0020 C COORDIIAtES WHICH IS CLOSEST TO A GIVEN POINT WITH REAL
0021 C $ I,J COORDINATES. BECAUSE THE AXES IN THE OLIQUE COORDI-
0022 C NATE SYSTEM ARE Nor ORTHOGONAL, IT IS NOT ALWAYS CORRECT

0023 C $ TO SIPLY ROUND THE REAL I AND J COORDINATES £0 THE NEAR-
0024. C $ EST IATEGERS. RIJ2IJ IMPLENENTS THE PROPER TRANSFORMATION.
0025 C (;IVEN RI AND RJ, THE ALGORITH FIRST FINDS fHE GREATEST
OU2b C INTEGERS LESS THAA OR EQUAL 'TO rHEM, NAMELY I AND JO.

0027 C $ THIS DETERMINES A RHOMBUS CONTAINING (RI,RJ) WIfH VERTICES
0028 C $ (IOJO), (I0+1,JO)v (I0+1,J0 1)p AND (I0,J01). IN ORDEP
009 C 4 TO DECIDE WHICH VERTEX IS CLOSEST To (RIRJ), THE RHOAB8d.S

0030 C IS JIVIVED INTO BANDS OF lurH 1/2 PERPENDICULAR ro Thl

0031 C 1 I, J, A,4D K AXES. THERE ARE T'REE I-dAIDS NUMBERED 0, 1,
0032 C $ AND 2 1at £HE DIRECTION OF THE POSItiVE I-AXIS. LIKEWISE,
0033 C r HERE ARE THREE J-BA4DS. THERE ARE ONLY 2 K-8ANDS 4UM-
0034 C $ BERED 0 A.4D 1 IN THE DIRECTION OF THE NEGATIVE K.,AXIS.
0035 C • ONCE THE 1, J, ANU K BAND NUMBERS FOR (RI,RJ) HAVE LEEN

0036 C $ COMPUED, THE COORDINATES (I,J) OF THE PROPER V&RTEX ARE
0037 C 4 GIVEN Sl:
0038 C 0 1 = 10 + (IBAND+KBAND)/2

0039 C $ J = JO + (JBAND+KBAND)/2
0040 C CALLING SEUUENCE:

0041 C 9 CALL RIJ2IJ(RIRJIJ)

0042 C 9 INPUT:
0043 C $ RI - REAL-VALUED I COURUISAEE
0044 C * RJ - REAL-VALUED J COURDINATE
0045 C $ 3UTPUT:

0046 C $ I - INTEGER-VALUED I COORDINATE
0047 C * J - INTEGER-VA6UED J COORDINATE
0049 C

0050 IlPLICIr INTEGER(tH,P)
0051 C *COMPUTE GREArEST INTEGERS LE RI AND RJ
0052 10 = IFIX(RI)
*053 JO = IFIX(RJ)
0054 IF(RI.LT.FLOAT(I0)) 10 = 1O - 1

0052 IF(RJ.La.FLOAT(JO)) JO x JO - 1
0056 C *FIND NJNNEUArIVE FRACTIONAL PARTS OF RI AND RJ
0057 Fl z RI - FLUA([O)
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005d =J RJ - FiLJAf(JO)
0059 c *CUMPUtTE 1, J, AND K BANJD NUMIIERS
0060 IBAND = FIX(FI + Fl - FJ + 1.0)
0061 JBAND = IFIX(FJ + F - F! + 1.0)
006;1 KBANU = FLX(FL + FJ)

S0063 C *DETERMNE NEARESf iNrEGER OBIUQtJ COURDINArES
-'0064 1 = 10 + ISHFT(1IbAiJD4K8AND,-1)
-0065 J = JO + SHFT(JtdANO+K6AN0,-.)

S0066 C #E'DROflIT14&(F4J21J)
0061 Re.TURN

*006i E 4 D
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0001 SOBHOUTP4E SEYGEO
0002 *#s;# *#4*9~**$*##*$*~**** #*#
0003 rHIS ROUTINE~ SErS THE GE2OGRAPH[C PANAM~EH5 *
0004 NEEUE) £0 RUN rHE LAT/LJN-->UIM srUFF.
01)05 *ss~;.;*;ee~s#s*;s#;s#;s~**p

:: 0006 IN4CLUDE 'CM.RID.C4N'
0007 1 ;s#*# ss.*s**.**sss;*#ss*~

'~ 00083 1 REAL*8 CMERID
*.. 0009 1 REAij P-.RAL)

0010 1 CJ0/C,ERD/C4ERID,P.HAD
0011 1 ;s;s;*s~*s~~~~;ss*s*;s*s;s
0012 I1dCLUDE 'urIL:ZDBPRO.CMN'
00100 0013 1 C
00200 0014 1 C iUUM COMMON ZDBPRO
00300 0015 1 C
00400 0016 1 1NrEGER*4 ZRFOAY.ziocNrzrDOG,ZrSLC(4),ZTEX(5)

00500 017 1 VTEGER$2 ZSPHIU,LYGOATZTSN,ZRGN,ZHGL,Z?4-RST(3,3),ZLLsr(56)
00600 0018 1 LJGICAL;1 zrsicc3),zrDWN(25)
00700 0019 1 C
00800 0020 1 COMMON /ZDBPRO/ ZRFDAY,ZIDCNTZb DOG,ZTSEC,zrEX,
00900 0021 1 2 ZSPHIDZYGOAT.ZTSN *ZR GN *ZTSIC,
01000 0022 1 3 ZrDwN ZhRGL ,ZMGRST,ZLLsr
01100 0023 1 C

0024 PARAMETER P1=3.141592654
0025 P.RAD=PI/190.
0026 ZSPnID=1 ! I~rENNArIONAL SPHEROIDC?

0027ZRGN32 !UTM ONE UR OSr OF EUROPE
0020 CALLb ADSCCN(ZRGN,C4ERIO) ! scr CENTRAL 4ERIOIAN
0029 CALL ADSSSP(ZSPHIO) ! SET SPHEROID IN ADCEARCMN
Ou3o C-40
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-~0001 SUeHxUUT14E. SiTRIXPER(HSIE,ISIUE)
. 0002 C$*O*$*#S* ~s..;*.~~s
*' 0003 Csosos ris RnurLNE ACCEPTS A HEX VECTOR IN
:: 0004 Cs***# E4TER'.AL FJRM~r,CU4VERTS IT TU EXrERuIAr

0005 Co**** FJR.A(r Are) CHr-J4 STRIPS OFF rHE LEAOIN~G
0006 C****. 7-S.
-0007 *. *s.;s~~ss **ssss;
0008 C**** t,4PUT: HSIDE--THE H4EX SIDE lit. INTERNAL

S 0009 C***FORMAT
: ool O '* JTPUr: ISIDE--fHE HEX SIDE AS A DECIMAL

0011 C***** uiGir
0012 C$**U#.###*.**...*s**
0013 C
0014 t.APLIcir LNrEGER(ti,P)

-- 0015 C
001b PARAMETER H7=77777770

- 0017 C***** CJNVERT THE INTERNAL HEX # TO DECIMAL
001ki CALL IEXOUT(HSIDE,19 isIOE)
0019 ISIDE=ISIE-47

S 0020 RETURN
0021 E
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0001 SJBRoUrINE TRACE (IX,IY,IENTER,ITOP,HEIGHT,,4ASK,
0002 S XYELTA,ILL,IUR,JLL,JUR,IJDELTA)
0003 9$ss 9s;ss..**s$s***;9999.9.*9**ss*
0004 TRACES COiTUUR UNTIL mINDO EDGE OR CLOSURE. $

0005 c CJNrOUR ENTERED RES. ELEMENT -IX,IY- FROM SIDE -IENrER-

0007 1 P4PUTS:
0008 9 IX,IY-- INDICES OF CURRENT RESOLUTIUN ELEmENT *
0009 * IErrER-- THE SIDE OF rHL ELEMENT ENTERED (1,2,0R 3)
0010 I rOP -- A FLAG (0 UPON ENTRY) WHETHER THE Y INDEX HAS
0011 9 REACHED THE "TOP* OF THE ARRAY
0012 9 HEIGHT-- THE ALTITUDE OF THE TRACE $
0013 M MASK-- AN ARRAY JF FLAGS INIDCATING THE STATUS OF EACH *
0014 * SIDE OF EACH ELEMENT (0-NOT CHECKED,
0015 * l-IMTERCEPT,10-NO INTERCEPT)
0016 * XYDOELrA-- HORIZONTAL DISTANCE BETWEEN CONTOUR INTERVAL 9

0017 * CHECKS *
0018 $ ILL,IUR-- LOWER LEFT AND UPPER RIGHT LIMITS TO THE ROW *
0019 * INDEX $
0020 9 JLLJUR-- SAME FOR THE COLUMN INDEX 9

0021 I*OELTA-- RATIO OF THE CONTOUR ELEMENTS TO THE DATA *
0022 * ELEMENrS *
0023 9 OUTPurs: NONE *
0024 * 99* HIJONES 999 9
0025 9***999999999*9****9* ***999999****999********99999999**

0026 14PLICIr INTEGER*2 (I-N)
0027 TICLUDE '4ASK.DIMv
0028 1 $*$$$$*$$9$$9999999999999 $** $$$9$$*$$$$$$*99

0029 1 BYTE 4ASK(400,400,3)
0030 1 * **99*$*** *$*9$ **$*$*$*$**$
0031 C
0032 10 cjNrINUE
0033 IM(IX .LT. ILL .OR, IX .Gr. IUR) THEN
0034 .0 rto 20
0035 E14DIF
003b IF(IY .LT. JLL .OR. IT .GT. JUR) THEN
0037 Z0 TO 20
0038 EIDLF
0039 C
0040 IF(IENTER .ME. 1) THEN
0041 IF(ITOP .EQ. 0) THEN
0042 YIND = IT
0043 ELSE
0044 ITldD a IY+IJOELTA
0045 ENDIF
0046 IF(MASK(IXIYINDI) .EQ. 0) THEN
0047 CALL INTERS(IX,IYIMD*X
0048 IJDELTA,IYIND,HEIGHTFRACICROSS)
0049 IF(ICROSS .EQ. 1) THEN
0050 XFLUOAr(IX/IJDELrA)*XYDELTA
0051 XX x X + XYDELTA * FRAC
0052 YY*FLOAT(I¥IND/IJDELTA)*XYDELrA
0053 C D CALL CMCLOS
0054 C D PRINTOXXY v' TRACE'
0055 C D CALL CMOPEN
0056 CALL DRAW (XX,¥Y)
0057 4ASK(IXIINOel) = I
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rRtACE

00)58 LY [fImU IJflELTA tITOP*tJUELTA
S 0059 IE4rER =1

0060 irip z 1 - irup
0061 ;O TU 10
0062 ELSE
0063 4ASK(IX,IYINO,1) 10
0064 ENDIF
0065 ENDIt"
0066 E4L
-0067 C
0068 IIM(ENTER 4IE, 2) THEN
0069 irtirop .EQ, 0) YH~m

0070 :XI IX+[JDELTA

0073 ENUIF
0074 LI(MASK(LXLNDY,2) AQ. 0) THENI
0075 CALL INrERS(1XINDIf,IXINDXT4

S 0076 1 JDELrA,HIEIHr,FRAC,ICRUSS)
0077 MFICROSS .EQ, 1) THEN
0076 XFLOAT(IXIND/IJDELTA)*XYDELTA
0079 YzrLo~rcIT/IJDELrA)*XYDELT4
0080 I z Y + XW'DELTA ;FRAC

* 008 CALL DRtAW (XX.'rY)
0092 4ASK(IXIND0,IY,2) 1
0093 IX a rXIND -IJOELTA + ITOPVIJDELTA
0084 IE~fER a 2
0085 [TOP 2 1 - Irop
008o Go To 10
0087 EL.SE

S 0088 4ASKCIXXND,Ifo2) =10
0089 ENDIF
0090 ENDIF
009.1 E401F

K 0092 C MIENTER eME. 3 .AND. MASK(!A.IYr3) .EQ. 0) rMEN
0094 CAL iNrERS(IX,IY+IJDELrA,IX+
0095 $ TJDELI'A,If,IIEIGHT,FRAC.ICROSS)

* 0096 M~ICROSS .EQ, 1) rHEN
* 0097 X=FLOAT(!X/LJDELTA)*XYDELTA
* 0098 Y:FLoAr(IYt/IJDEL.TA+I)*XYDELTA
0099 XX s X + XYDELTA * FRAC
0100 YY s Y - XYOELTA * FRAC
-0101 CALL DRAW (XXYfl
0102 mASKCLXIf,3) = 1
0103 C
0104 !ENtER x 3
0105 ITOP a I - ITOP
0106 GO to 10
0107 ELSE
0108 MASK(ZX,IY,3) x 10
0109 M4IF
0110no
0111 C
0112 2,RTUtN
0113
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00)01 FUNCTLid rRANX(X)
00)02 C
0003 C rIHANSLArES MHh X VA(LUCS sroHEu IN THE NUDE AND

S0004 C SUANOL)E RECORDS OF THE BDA DATA FILLS BACK TO
* 0005 C SrANDARD U1'1 COORDINArES.THE STURED, DAT'A HAS HAL)
.~0006 C 50)0,000~4 SUdTRACTED, AND BEEN DIVIDED 81 20,SO...

0001 1i.frGER02 X
0008 (1=X
oo000 C nl CALL CMCLJS
0010 C
0011 TRANX:20$KI*SO00000
0012 C D, PRliiT.,'X-,X,rRANX
0013 C 0 CALLd CMJPE4
0014 RETURN
0015 E'4D
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0001 FJ4CTIO,4 rRANY(Y)
OU02 C
0003 C rRANSLAfEs fH Y VALUES SrORE) IN THE NODE AND
0004 C SJB40DE RECORDS OF THE dOM DATA FILES BACK TO
0005 C STANDARD UrM COORUINArES.THE STORED DATA HAS HAO

.0006 C 5,600,0004 SUBTRACTED AND BEEN DIVIDED BY 20,S0...
0007 C
0008 [ fEGER42 Y
0009 Y1t=

t0010 TRANf=2j*tt5600000
0011 C 0 CALL CMCLJS
0012 C D PRINT*,-Y-,,RANf
0013 C .D CALL CA)PEN
0014 RETURN
0015 EID

".2 
07

2.."
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0001 SdBROUTIlE UdGEN
0002 **S;*~*#$****$;*;;****;;*s*
0003 * TIIS ROUTINE GENERArES THE FILE NAMES AND
0004 * RELATIVE INDICES FOR PLACING THE FILE
0005 $ DATA INCO THdE ARRAY IBIJF.

0007 INCLUDE 'CJRNER.CMN'
0008 1 ssss*;*#s$s**s;***ss*sssss;**
0009 1 * SX,S4Y ARE THE SOUTHwEST UfM COORDINATES OF rHE *
0010 1 * AREA IN THE ARRAY IdUF.
0011 1 IlrEGER*4 SoX,SWY
0012 1 C.JMAN/CURNR/SWXSgY
001 3 1
0014 CHARACTER*7 4GR S
0015 LJGICAL$t ERR
0016 DJ J=0,3
0017 IEAST=SWXtJ*10000
0018 DO I=0,3
0019 MORrH=SW¥YI$10000
0020 CALL UT42MGR(IEASrNORTHMGRERR)
0021 CALL MAPIN(I,JMGRERR)
002Z ENDD)
0023 ElO
0024 RETUR4
0025 E 4Fo
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0001 SU'3HOUTI'JE UNACKEH(SIDE3)
0002 csssss.. *.s;*;;,**~*
0003 c;..;. rdtis ROUTI'IE IS DESiriNe ri UNPACK
0004 TAs~ ?E CONAECTIVLTY CODES FRO T4iE DArA

76 fluos C14$ I r HE IS4M FILE? CREArEa BY ROADHEXER,
'~0006 C*~**$*#*******$#**#

0007 C***** I4PUr: SIDES--THE PACKED CONN4ECTIVITY
000$ Cses$#* CODES
0009 C****4 JJTPUr: rlSltE(6)--TEIE UPEPACKE) CONNE~C-
0010 C~~LfrivITY CODES

- 0011
0012 C
0013 I4PL.rir~ iNrEGER (H,P)
0014 IJ4TEGEH4 SIDE.S
0015 I14CLUJDE 'UfPACK.CMNt'
0016 1 *.esss...ss**ss**sss~ss;s**
0017 1 iirEGER*4 HSIi)E(6) ICONNECTIVITY CODES 1~4
001w 1I NUMER~ICAL URDER BY SIDE
0019 1 CJMMON/LJMPACK/HSIDE
0020 1 *sses****e**sssssss;*sss*;~
0021 C
0022 C IN URDER ro AVOID CHANGING 'SIDES'
0023 ISIDES=SIDES
0024 Do 1=6,10-i
0025 IEXP=10*;(L-1)
0026 HSIDE(I)=INT(ISIOES/IEXP)
0027 ISIDES=ISIOES-HSIDE(I)*IEXP
0028 EY4000
0029 RETURN

*: 0030 EqDO
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0001 SURROUTLNE 4YItJ'4(X,Y,I,J)
0002 C #RJUrfNe(C),VEdr X,Y TJ MIN LEVEL 1,J COORUINArES - XY2IJM)
0003 C *
OU04& C
0005 C OESIGNER/PROGRAMMER:
000b C DON KNECKLR 20 SEPrEABER 19H0
0007 C f PURPt)SE:
0000 C XY21J4 CO4VERrS A PAIR OF X,Y CARTESIAN COORDINATES EX-
0009 C 9 PRESSED 14 METERS TO I,J OBLI5UE COORDI4ATES AT THE 4LN1-
0010 C 4 MUM HEX L6VELo THE RESULT IS THE PAIR OF I.vTEGER-VALUED
0011 C s IJ CJORDINATES CORRESPONDING TO THE CENTER OF IHE MINIMUM
0012 C L LEVEL HEX WHICH CONrAINS [HE GIVEN POINr. rHLS R3UfImE IS
0013 C 9 FHE I.4VERSE OF rH6 SUBROUtINE IJM2XY.
0014 C 4 ThE CONVERSION [S CARRIED OUT B FIRST APPLWING A LINEAR
0015 C 9 rRAISFOR4ATION (IN THE FORM OF A MATRIX MULLIPLICATION) TO
001b C THE X,' VECrOR TO OBTAIN A PAIR OF HEAL-VALUED IJ COORUI-
0017 C NArES. THE RESULT IS THEN HOUNDED TO THE NEAREST IgTGER-
0018 C * VALUED I,J COORDINATES BY THE ROUTINE RIJ2IJ.
0019 C 0 CAbLIN SEQUENCE:
0020 C 0 CALL XV2IJM(XYI,J)
0021 C * INPUT:
0022 C Xf - REAL-VALUED CARTESIAN COORDINATES EXPRESSED IN
0023 C S METERS WHICH ARE TO BE CONVERTED TO OBLIOUE COOR-
0024 C D DINATES AT THE MINIMUM HEX LEVEL
0025 C * RIOFX - REAL I COORDINATE OF THE VECTOR (XY) = (1,0).
0026 C * (IN COAMON/HEX/)
0027 C RJOFX - REAL J COORDINATE UF THE VECTOR (XY) =. (1,O).
0028 C 9 (IN COMMON/HEX/)
0029 C 9 RIOFY - REAL I COORDI4AtE OF THE VECTOR (XY) = (0,1).
0030 C 4 (IN COMMUN/HLX/)
0031 C 4 RJOFY - REAL J COORDINATE OF THE VECTOR (XY) a (0,1).
0032 C 9 (IN COMAUN/HEX/)
0033 C $ UrPUT:
0034 C S IJ - INTEGER-VALUED OBLIQUE COORDINATES CORRESPONDING
0035 C 0 TO THE CENTER JF THE MINIMUM LEVEL HEX CONTAINING
0036 C T THE GIVEN X,Y POINT
0037 C
0038 C
0039 IMPLICIt INrEGER(HP)
0040 C3M4ON/HEX/IHXOUTNHLEVMINLEVSLTOCLTOULNODIAA(IO),DIAMT
0041 SR,
0042 + XOFIYDFIXOFJYOFJRIOPXRJOFXRIJFYRJJFr.
0043 + ICON(70),JCUN(70),IMAX(7),JMAX(7)
0044 DIMENSION IVAL(7),JVAL(7)
0045 EJUIVALENCE(IVAL(1),ICON(I)),(JVAL(1),JCON(1))
0046 C *TRANSFORM Xf COORDINATES TO EQUIVALENT REAL-VALUED IJ PAIR
0047 RI = RIOFX s X + RIOFy * r
0048 RJ a RJOFX * X + RJOFY * Y
0049 C *INCLUDE(CONVERt REAL I,J COORDINATES TO INTEGER - RIJ2IJ)
0050 CALL RUJ2IJ(RI,RJ,I,J)
0051 C *ENDROUFI4E(Xf2IJN)
0052 RETURN
0053 EID
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0001 sUHoUTti[ XfL12AA(X,Y,LEV,HADR)

0002 C *RJUFIN(CJNVEHT XY COORDINArES AND LEVEL TO HEX ADDRESS-XYL2HA)
0003 C #9F~##*9**** **..,.~.,~~,.;.ss.s
0004 C
0O0 05 C OEI NER/PROGRAR4ER:
0000 C 9 DON KRECKtR 21 SEPrEABER 198)
0007 C P u post:

000$ C * XVL2HA TAKES A POINT EXPRESSED IN X,Y CARTESIAN COORDINATES
0009 C F IN 4ErEHS AND CumPUTES THE ADDRESS OF THE HEX AT HE SPECI-
0010 C FIEU LEVEL WHICH CONTAINS THE POINT. IF THE SPECIFIED HEX

0011 C $ LEVEL IS GREATER IdAN THE MINIMUM HEX LEVEL, THE CO4PUTED
.0U12 C $ HEX MAY DIFFER FROM THE HEX (AT THIS LEVEL) WHOSE CENTER IS
0013 C CLOSEST ri rHE GIVEN POINT. fHE REASON IS THAT HEXES Ar
0014 C 0 HIGHER LEVELS OF AGGRE'ATIOw ARE %Or TRUE ReGuLAR HEXAGONS

0u5 C # BUT O4W APPROXIMATE REJULAR HEXAGONS IN SHAPE, XY62NA IS
Outb C 0 THE INVERSE OF THE SUBROUTINE HA2XYL, WHICH CONVERTS A HEX

0017 C 9 ADDRESS TJ THE X.' COOROINATES OF THE CENTER OF THE HEX.
0018 C 9 XYL24A FIRST CALLS THE ROUTINE XY2IJM TO CONVERT THE X,'
0019 C F COORDINATES TO IJ OBLIOUE COORDINATES AT THE MINIMJM HEX

0020 C F LEVEL. THEN THE FUNCTION IJM2HA IS USED TO CONVERT THE IJ
0021 C F CUORDINATES TO A HEX ADDRESS AT THE REQUESTED LEVEL. ERROR
0022 C F CHECKING IS DONE BY THIS SUBORDINATE FUNCTION.

0023 C F CALLIN; SEQUENCE:
0024 C # CALL XYL2HA(XYLEVHADR)
0025 C f INPUT:
002b C f X,Y - REAL-VALUED CARTESIAN COORDINATES EXPRESSED IN
0027 C F 4ETERS OF A POINt WHOSE CONTAINING HEX Ar A SPE-
0028 C 9 CIFIED LEVEL IS TO BE COMPUTED
0029 C f [REV - LEVEL OF AGGREGATION OF THE HEX ADURESS TO BE
0030 C F COMPUTED
0031 C f OUTPUT:
0032 C 4 HADR - ADDRESS OF THE HEX AT THE REQUESTEO LEVEL WHICH
0033 C $ CONTAINS THE GIVEN XY POINT
0034 C
0035 C
0036 IPLICIT INTEGER(HP)
0037 C *INCLUDE(CONVERT XY TO MIN LEVEL IJ COORDINATES - X12IJM)
0038 CALL X121JM(XYIJ)
0039 C *INCLUDE(CONVERT MIN LEVEL IJ AND LEVEL TO HEX ADDRESS-IJM2HA)
0040 NAUR = IJM2HA(IrJ,LEV)

0041 C . fE4DROurLNE(XfL2HA)
0042 RETURN
0043 E:'fl
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APPENDIX C

HEX DATA IN ICOR



Appendix C - Aagonal Terrain in ICOR.

-7:The follooing r-formation was excerpted from the ICOR User's Manual

* .. published y 6DV.

C-1



HEX Terrain Codes

Terrain Roughness
1 = terrain slope avg>.03 overall or-i 5% hills or rugged terrain
2 = terrain slope avg>.06 overall ort15% hills or very rugged terrain
3 = terrain slope avg>.1 or most of hex impassable to vehicles

101

RVR Extent Built-up Extent Forested

1-15% 1m15%
2-40% 2-40%

* 3-70% 3-70%

Roads:
Roads do not always correspond one to one with actual highways, but rather indicate
the extent to which two hexes are connected.

Autobahn: r _ 3
Primary: 2
Secondary: . . 1

Figure C-i
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THE HEXAGONAL COORDINATE SYSTEM

In the ICOR simulation the plane, or surface of the earth on which

units move and fight, is broken up into discrete points as a means of

organizing the data base and the operation of the model. Thus, it is

possible to refer to all units and terrain as being at a particular loca-

tion, meaning in the neighborhood of a given discrete point. This allows

the locations of units and terrain features to be represented in the model

much more compactly than would be possible if they were represented, for

example, as a floating point coordinate pair on a cartesian plane along

with given shapes. More important, the discrete points provide a means of

reference as in the expression "all units at location X". Thus, each point

can be represented in the computer as a block in a data structure, which

contains terrain information about the neighborhood at that point, and a

list of units in that neighborhood.

A hexagonal grid has been chosen as a means of defining the points, or

neighborhoods, so represented. This has several advantages. The most

important is that in a hexagonal grid, any neighborhood, or hexagon, which

is adjacent to another also shares a side of finite length. This is not

true with a square grid, where neighborhoods can be adjacent at a corner.

This eliminates the tactical problem of a unit moving diagonally between

two adjacent enemy units, without entering the neighborhood of either. If
this problem is eliminated in a square grid by disallowing diagonal move-

.. ment, then it restricts movement direction choice to only four directions,

requiring units to move up to 458 off of their desired direction, with a

loss of 29% of their effective speed. In a hexagonal grid the correspond-

ing maximum loss is 13%. A hexagonal grid also eliminates complications

*from the two types of adjacencies when evaluating a situation, choosing

movement direction, and calculating speed and arrival time at the next

, location. Another benefit is that a locus of points at a given count of

hexes away from a center hex more closely approximates a circle than a

similar locus on a square grid. This allows distance considerations, such
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as the range of artillery, to be expressed as a given number of hexes.

With a square grid such a procedure would introduce unacceptable errors.

One ultimate goal in a modeling system, of which ICOR is but one

member, is the provision for scale change of the system to different levels

of detail. It is possible with a hexagonal grid to divide each neighbor-

hood into seven smaller neighborhoods which, when this is done for all

hexes, creates a new-hexagonal grid of smaller hexes. Conversely, groups

of seven hexes can be grouped together to form larger hexes. Figure B-l

illustrates. For each level of aggregation, the size (diameter) of the

next larger hex isv-7-times that of the smaller hexes. The axis of

straight rows, or the "grain" of the hex field, rotates approximately 190

counterclockwise. In the BOM hexagonal system, levels of hexes are defined

as shown in Figure B-2. The size hex used for the units in ICOR is level

4, or 3.57 Km diameter (and center to center).

A numbering scheme for hexes must define the level of the hex, and its

position in the plane of hexes at that level. In the BDM hex numbering

system, the level of the hex is equal to 12 minus the number of digits in

the hex address. Thus, a single digit hex address is a level 11 hex of

3,241 Km diameter. A two digit hex adds resolution of an additional level,

to 1225 km. In ICOR, the 8 digit hex numbers, or addresses, give 8 levels

of resolution, which corresponds to level 4, or 3.57 km hexes.

As a hex address is read from left to right one reads from most signi-

ficant to least significant digit. At each digit, one can consider a

selection of a smaller hex within the larger, or higher level, hex given by

the preceeding digits. Figure B-3 illustrates this disaggregation.

At each level, a single digit represents the seven possible smaller

hexes, and corresponding directions. These directions are shown in

Figure B-4. If the digit is considered to be an octal number of three

bits, each bit equal to one indicates a one hex diameter vector in the i,

j, or k directions. Thus the vectors in each of the three basic directions

are 001 or I for i, 010 or 2 for j, and 100 or 4 for k. Other directions

are represented by combinations. The combination 111 or 7 is used for the

null vector rather than 0.
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LEVEL HEX DIAMETER HEX AREA

0 72.9 M 4601 M2

1 192.8 M 32205 M2

2 51..2 M 225434 M2

3 1.35 KM 1578035 M2

4 3.57 KM 11.0KM 2

5 9.45 KM 77.3 KM2

6 25.00 KM 541.3 KM2

7 66.14 KM 3788.9 KM2

8 175.00 KM 26522 KM2

9 463.01 KM 185654 KM2

10 1225.00 KM 1299579 KM2

11 3241.05 KM 9097056 KM2

12 8575.00 KM 63679389 KM2

Figure C-4

Hex Dimensions
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(001)

(100)(010)

Hex Numbers and Directions at Level 4

Figure C-6
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As a practical matter, a hex grid having hex addresses on it for

cluster-center hexes but not others is usually used in the play of the ICOR

simulation. There are two cases:

(1) In computer generated hex maps, the number given in the center

hex is that of the higher level hex at the next level. To get the actual

hex number, append 7 to the hex address of the center hex (in which the

number is given). For each adjacent hex append the number for the given

hex direction of that hex relative to the center hex (as shown in

Figure B-5 for level 4).

(2) In some other manual ly-generated maps, the hex address of the

center hex at the level of the hexes shown is given. This results in all

hex addresses for center hexes ending in the digit 7. If this is the case,

the hex address of each adjacent hex may be found by deleting the last 7

and appending the hex direction from the center hex to that hex.

The hex coordinate system used in the ICOR model is centered near the

town of Fulda. The hex 7, and all hexes 7.... 7, are centered at 50*30'N,

9*30'E or NA3594 in UTM. If one starts with a blank (no addresses) hex

sheet, the origin would then be labeled with the number 7.... 7 with the

number of 7's indicating the level of hexes. Figure B-6 illustrates how

all other hexes on the sheet can then be numbered. Summarizing, to plot a

center hex at the given level, count hexes as follows:

Level Hexes in Given Hex Direction and Hexes to Left

Same 1 0

1 higher 2 1

2 higher 3 5

3 higher 1 18
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APPENDIX D

DISTRIBUTION

Organization Number of Copies

Commander 2
Defense Technical Information Center
Cameron Station
Alexandria, VA 22314

HQDA
Army Study & Documentation and

Information Retrieval System
Washington, DC 20310

Commander
USATRADOC
ATTN: TRADOC Library
Fort Monroe, VA 23651

• : Commander
USA War College
ATTN: Library BB-424
Carlisle Barracks, PA 17013

Commandant 2
USACGSC
ATTN: ATZLSW-TA
CGSC Library
Fort Leavenworth, KS 66027

Commander
USATRASANA
ATTN: Technical Library ATAA-SL
White Sands Missile Range, NM 88002

Commander
USATRASANA
ATTN: ATOR-TFC (Mr. Hue McCoy)
White Sands Missile Range, NM 88002

Commander
USACACDA
Fort Leavenworth, KS 66027
Commander 5

CAORA
ATOR-CA
Fort Leavenworth, KS 66027
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